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PREFACE

The conclusions given in this report are based upon the "Engineering

Manual (PM100-1)" method for calculation of "protection factors". Since

an error analysis is not presently available, th2 conclusions should be
regarded as tentative, pending the development of such an analysis,
In addition, a redistribution of fallout and/or changes in the Y-ray

spectrum emitted by the fallout may introduce further uncertainties

into these conclusions.

iii




ACKNOWLEDGEMENTS
The author is pleased to acknowledge the helpful cooperation of A. Russell
Lunsford, Deputy Director, San Jose Department of Civil Defense, and the staff
in scheduling and participating in the field surveys which were necessary to
conduct this study. Appreciation is also extended to Philip McGill and Philip
Rasberry for their valuable assistance in obtaining data and photographs in San

Jose,

iv

T [, - - - -_m _ml o) Cotleen -




ABSTRACT
This is Volume III of four separately bound volumes that report the research
completed under the general tarms of the Office of Civil Defense Subtask No.
32333, "Radiological Recovery Requirements, Structures, and Operations Research".
This volume contains the supporting data relatec to decontumination analyses of
sixteer sites and facilities from San Jose, Califcrnia. Volume I describes the

general aspects of the investigations and presents the conclusions and recommenda-

tions.
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Decontamination Analysis of Selected Sites
and Facilities in San jose, California

I. INTRODUCTION

A, Objectives
This report presents the results of an analysis of the cost and effectiveness
of decontamination of selected sites and facilities in San Jose, California. The
purpose of this analysis is to:
1. determine the reduction in dose-rate at several detector locations for
various strategies of decontamination;
2, determine the reduction in dosage to persons performing operations in
the activity area; and
3. compute cost estimates in time and manpower for practical decontamination
operations.

These results can then ke used to determine the extent to which decontamination

can accelerate a postattack recovery.

B. Aggroach

The method of analysis in this report is basically the same as that used in

Initial Considerations for an Analysis of Decontsmination Effectiveness in Municipal

Areas, (Ref. 1).-

1/

The two basic assumptions underlying the calculation of all of the decontamina-

tion cffectiveness data remain:
1. the intensity at a specified detector location is linearly and indepen-
dently related to the intansity contributions from the various contaminated

planes. That is, if I 18 the intensity at detector location , then one

J

may write:

" c o+ )
lj C1 + <y e .+ Cn (1)

=" J. T. Ryan, Research Triangle Institute (i965)




where the Ci's are the individual contributions from the n contaminated
planes which contribute to the intensity at detector location j; and

2. the intensity due to the ith contaminated plane is directly proportional
to the amount of fallout material on the ith contaminated plane.

Therefore, the intensity at location j after oaly the kth area is decontaminated,

I?, is given in Eq. (2).

k
Ij Ij - chrk,jlj (2)

where Ij is the intensity at location j prior to decontamination of plane k; Fk is
the fraction of fallout removed from the kth contaminated plane; and CFk i is the

1
fraction of the total iatensity prior to decontamination at detector j due to cone

taminated plane k. In other words,

CF - Pre-decontamination intensity at detector j from kth area (3
"k, total pre-decontamination intensity at detectcr j .

Other parameters and symbols used are:

1. RNj = the intensity reduction factor. This is the fraction of pre-decon-
tamination dose-rate remaining at detector location j after decontamina-
tion has been accomplished.

2. RNA = the activity dose reduction factor. This is the fraction of pre-
decontamination dose accumulated by a person verforming activity pattern
A after decontamination has been accomplished.

The values needed to determine the objectives set forth in I.A. were determined

by the use of two computer programs. The C, values were obtained througph the use of

i

the program described in Computer Prigram for Analysis cof Building Protection Factors

i
Parts 1 and 11, (Ref. 2).=/ This ix a FORTRAN program, based on the latest techniques
in fallout radiation shielding, which {4 designed to accurately describe the dcses
within real structures. The remaini- g values were determined through the use of the

program dzscribed in A ForteenProgram for Decontaminstion Analysis, (Ref. 3).lf

3/
= E. L. HLll, T. Johnson, «nd R. 0. Lyday, Jr., Resvarch Triangle Institute, (1965)

3 C. Dillard and 7. Ryan, Rescarch Triangle Institute, (196%5)
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This program, also written in FORTKAN, is a debugged and tested program for computing
the effectiveness parameters used to analyze municipal decontamination. The Cy values
were inputs to the latter program.

Where precise blueprints were unavailable, educated assumptions were made
regarding structural characteristics of the facilities. However, it is believed
that the assumptions made are realistic, and do not bias the results of the analysis
to any appreciable degree.

Because of the above lack of information, it was also necessary at times to
assume that faliout shelters were available to personnel at the facilities., These
shelters werc accord:.ngly given realistic Cij values. Although they are considered
as detector locatiors, their locations are not shown on the figures because their

exact positions are not specified.

C. Contents

This report contains the compiled results of an analysis of the application of
decontamination efforts to numerous sites and facilities in San Jose, California.
Figure 1 shows the locaticn of the sites and facilitfes considered, and the accon-
panying legend identifies them,

For each of the a.tivity areas, the intencity reducticns at a number of detector
locations are determined ror various levals of practical decontamination procadures.
Dose reductions for specified activity patterns within the activity area are also
shown. 1In addition, cost data are presented for a number of the studies corresponding

to the effectiveness achieved.
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Location of Selected Sites ar Facilities in San Jose, California
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11.
12.
13.
14,
15.

16.

Legend for Figure 1

Sar Jose City Hall

City Corporation Yard

Radio Station KXRX

Fire Station No. 8

San Jose Hospital

Central Business District

San Jose Mercury-News

Western Greyhound Bus Lines Depot

Pacific Telephone and Telegraph Company

California Packing Corporation Plant No.

California Pharmaceutical Labo>tory
San Jjose City Lines

Valley Fair Shopping Center

Dole Corporation Warehouse

A Residential Area

Sewage Treatment Plant
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11, DECONTAMINATION ANALYSIS OF CALIFORNIA
PACKING CORPCRATION PLANT NO, 51

A. Discussion

California Packing Corporation Piant No. 51 is a Delmonte plant engaged in
the preparation a-d packaging of fruit. It is located away from the central
business district and very near the Southern Pacific Company Passenger Depot.

Figure 2 is a simplified diagram of the plant, showing the locations of
detoctors and indicating the locations, sizes, and surface materials of some of
the contributing planes of contaminatior to the activity area. The diagram also
indicates the portion of the building that is one story and the portion that is
two stories, Figures 3 throuzh 8 are a number of photographs taken arcund the plant
area, showing some of the contamindted planes and other features of the area that
would influence decontamination. Figure 9 is a map indicating the locations and

directions of the photographs.




S3ueld pa3jeuTwelUO) FUIINQTIJUOD ATIBTIUSIOZ ayl
JO SBTIa]PW Io®BIINS pue “83zTS ay3z SuylesTpuY pue 81032333Q
JO suorled0] ayjz Buimoys I¢g

‘ON Jueld uoyje1odio) BurioPd BIUIOITIIED puUROIy EoIY syl 3o deq v

Z 2an814
a
— - ———
- |
| e wm“lll“
| stme———— v R —
J
d ® 0] Q. 0®
D 3923 a1enbg 0¢ ‘ez 1 3P4 me...ww.
- jue uorjeaodx Surpoe
3933 a1enbs 000¢0Yy @ Swmwiwu Jo { 2 Surioed - p8uypiIng
- s307 3uryied paaegd .oo 513u qaesy 3o
e s , Tuo 313ulys
,WHIH e — 3933 aaenbg 06 ve/
- Y3aey aaeq pur sgels

41334 o002 001 (¢}

1013IBDG7T 1039939(Qq - e I1V08

o~

g gy




Figure 3

View 1 - California Packing Corp.Plant No. 51 -
A View of the Building Showing the Parking
/irea Adjacent to the Building

View 2 - California Packing Corp. Plant No, 51 -
A View of the Building Showing the
Adjacent Ratlroad Tracks

9




Figure 5

View 3 - California Packing Corp. Plant No. 51 -
A View Showing the Length of the Building

Figure 6

View 4 - California Packing Corp. Plant No. 51 -
A View Showing the Parking Area and a Rail
Siding at the Loading Platform of the Buflding

10




Figure 7

View 5 - California Packing Corp. Plant No. 51 -
A View Showing the Rear of Building
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Figure 8
View 6 - Catifernia sacking Corp. Plant No. 5] =

A Close-up view Shoving the Rear of guildiog
wd the Surrounding Cround
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B. Definition of Activities

Five different activity patterns are considered in this analysis.
detecteor locations are used to characterize these activity patterns.

locations are as follcws:

Detector Location

1

8

Description
Dried Fruit Grading Area (1lst Story)

Eight

These detector

Dried Fruit Packing Area (1lst Story)

Fruit Bins (1lst Story)

Fruit Drying Area (2nd Story)

Store Room (2nd “tcry)

Work Shop (1lst Story)

Shipping Department (lst Story)

Shelter Area

The activities are described entirel: according to the amount of time that an

activity pattern requires a person to sperd at each cf che detector locations. Thus,
Table I defines the five activity patterns.
Table I
FRACTION OF TIME AS REQUIRED 13Y ACTIVITY A1 TO BE SPENT AT
DETECTOR LOCATION j 1IN CALIFORNIA PACKING CORP, PLANT NO, 31
Detector Location j
1 2 3 A ) 6 7 8
Activity Dried Fruit Dried Fruit Fruit Fruit |[Stove {Work| Shipping [Shelter
Partern Grading Packing Bins | Drying! Room |Shop [Department| Area
Ai Area Ares Area
AI 20 .15 .00 .00 | .00 .00 .00 .65
A2 .00 .35 .00 .00 | .00 .00 .00 .65
A3 .0 .00 .05 .35 .00 .00 00 .60
A, .00 .00 .00 .00 | .10 .00 2} ol
AS .00 .00 .00 00 .00 .20 .12 .07

13




~rotection Factors

1. Original I'F's at Detector Locations (See Figure 2)

Detector lLocation Original PF
1 Dried Fruit Grading Area 3.2

2 Dried Fruit Packing Area 3.0

3 Fruit Bin 5.7

4 Fruit( Drying Area 5.5

5 Store Room 5.7

6 Werk Shop 3.1

7 Shipping Department 5.3

8 Shelter Area 50

2. Equivalent Protection Factors for Activity Patterns

Activity Pattern (See Tabie I) Equivalent PF
A 8.0
A, 7.8
A3 12
A, 12
Ag 9.8

Contaminated Piares

Identification Area Size Surface
Nuusber Description (in ft.2) Material
1A Roof of Crl. Packing 128,300 Hostly

Corn. Plant Shingles
18 Other "oofs 77,200 Mostly
Shingles
2 Paved larxing 40,000 Asphalt
3 Streets 234,600 Asphalt
4 Lawns, Sare Earth, Grass &
Fields, wutc. 134,300 Ground
14




E. Contribution to Intensity tors (C,, Values)
11

The following gives the structural characteristics of the building which were

required to calculate the contribution to intensity values:

1. Two Story Section

a.

d.

Exterior Walls

(1) Walls facing Bush and White Streets - brick and cinder block
(717 1b/£t?y.

(2) Wall facing Alameda - brick and cinder block (122 1b/£t?).

(3) Wall facing San Fernsndo Street - 12" brick (96 1b/ft2).

Floor - 12" reinforced concrete (150 lb/ftz).

Roof - wood truss and asphalt shingles (10 lbiftz).

Interior walls

(1) Wall parallel to San Fernando Street - 12" brick (108 lb/ftz).

(2) Wall parallel to Bush Street - 8" brick (72 lbiftz).

2, One Story Section

a.

b,

Exterior Walls
(1) Wall facing San Fernando Street - brick and cinder block
(81 1b/ft2).
(2) Well facing Fush Street - briik and cinder block (94 lb/ftz).
(3) Wall facing White Street - 8" brick (72 lb/ftz).
(4) Wall adjacent to two story section - included in two story
2

section ctherefore (0 1b/f+),

Root - wood truss and asphalt singles (10 1b/ft2).

Table II !ists the contribution to inten=ity factors of the various planer to

tle selected detector locations.

is
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F. Relative Intensity Contributions (CF.j Values)

The relative intensity contributions at detector location j from contaminated

plane 1 are given in Table III below.

Table I11

RELATIVE INTENSITY CONTRIBUTIONS (CFij VALUES)
FOR CALIFORNIA PACKING CORP. PLANT NO, 51

Detector Location j
1 2 3 4 5 6 7 8
Dried Fruit | Uried Fruit Fruit
Cont~m» ated | Grading Packing Fruit | Drying | Store|{Work | Shipping |[Shelter
Plane i Area Area Bins Area | Room | Shop |Department | Area

iA Roof of

Calift.

Packing

Corp. .94 .89 .96 .92 .95 91 .89 1.00
1B Other

Roofs .00 .00 .00 .00 .01 .00 .00 .00
2 Paved

Parking .00 .00 .03 .01 .00 .00 .01 .00
3 Streets .05 .09 .00 .04 .02 .08 .09 .00
4 Grass &

Ground .01 .02 .00 .03 .01 .01 .01 .00

17




G. Cost and Effectiveness

The cost and effectiveness daca for selected methods of decontaminating surfaces

are given in the following table.

Tabhle IV

COST AND EFFECTIVENESS DATA FOR SELECTED MFTHODS OF DECONTAMINATING
SURFACES FOR CALIFORNIA PACKING CORP, PLANT NO, 51

Mass Reduction B
Factor (Fraction | Team
Identi- Surface fallout material Hours | No.
fication (Surface remaining after of in
Methaed Symbo1l Number) decontamination) [Effort Team
Firehosing A oof of Building (1A) .05 4.3 6
Firehosing B Other Roofs (1B) .05 2.6 €
Firehosing C Parking Lots (2) .03 0.4 5
Firehosing D Streets (3) .03 2.7 5
Street Sweeper E Parking Lots (2) .06 0.8 1
Street Sweeper F Streets (3) .06 4.7 1
Grading G Ground (4) .10 176.4 1

18




. ggj Values
The fraction of intensity remaining for selected strategies of decontamination

is given in Table V below.

Table V

FRACTION OF INTENSITY REMAINING (RNj VALUES) FOR SELECTED
STRATEGIES FOR CALIFORNIA PACKING CORP. PLANT NO, 5i

Detector Location j 447

1 2 3 4 5 5 7 8 )

Dried Fruit{Dried Fruit Fruit {

Combined Grading Packing |Fruit|Drying|Store|Work| Shioping | Shelter
Strategy Area Area Bins | Area |Room |Shop|Department | Area
A .11 .15 .09 .12 L1017 .13 .16 .05

C 1.00 1.00 .97 .99 11.00 .00 .99 1.00 f

|

D .95 .91 1.00| .96] .98].92 .91 1.00 |
E 1.00 1.00 .97 .9911.00 1.00 .99 1.00

¥ .95 .91 1.00 .97 .98 .¢3 .91 1.00 !
G .99 .98 1.00 .97 .991 .99 .99 1.00
A+B 1 .15 .09 .12 .08 .13 .16 .05
A+B+C+D .06 .07 .05 .08 .06 .06 .06 .05
A+B+E+F .06 .07 .05 .08] .06 .06 .06 .05

|

A+B4+C+DAG .05 .05 .05 .05 .05] .05 .05 .05 ’

19




1. BEA Values
The activity reduction factors for selected strategies and all activity patterns

are given in Table VI.

Table VI

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES AND ALL
ACTIVITY PATTERNS JOR CALIFORNIA PACKING CORP, PLANT NO, 51

90mbined Al A2 A3 A4 A5
Strategy
A .12 .14 11 .12 13
C 1.00 1.00 .99 1.00 1.00
D 94 92 .97 94 93
E 1.00 1.00 .99 1.00 1.00
F .54 .92 .97 .95 .93
G .99 .99 .98 .99 .99
A+B .12 .14 11 .12 .13
A+R+CHD .06 .06 .07 .06 .06
A+B+E+F .06 .07 .07 .06 .06
A+B+C+DHG .05 .05 .05 .05 .05
J. Ci/nclusions

Effective decontamination of the California Packing Corporation Plant No. 51
can be achieved by simply firehcsing (Strategy A) the roof of the building. The
roof offers a minimum of 897 of the intensity contribution to any of the detectors.
Decontaminating the roof by method A would leave a maximum of 167 of the original
radiation at any detector location. This strategy would require a team of six (6)
men workinag 4.25 nhours.

Further, none of the selected sctivity patterns would receive more than 147 of

the original radiation after roof decontamination by metiod A.

20




IIT. DECONTAMINATION ANALYSIS OF CALIFCPNIA PHARMACEUTICAL LABORATORY

A. Discussion

The California Pharmaceutical Laboratory is a small building located near a
commercial area, but surrounded on three sides by residential structures.

Figure 1( is simplified diagram of the laboratory, showing the locations of
detectors and indicating the locations, sizes, and surface materi:ls of contributing
planes of contamination in the activity area. Figures 11 and 12 sre two photographs
taken around the area showing some of the contaminated planes and other features
of the area that would influence decontamination. Figure 13 is a map indi:ating

the locations and directions of the photographs.

B. Definition of Activities

Two activity patterns are considered in this analysis. Two detector locations

are used to characterize these activities. These detector locations are as follows:

Detector Location Descrigtion
1 Laboratory
2 Shelter Area

The activities are described entirely according to the amount of time that an
activity pattern requires a person to spend to each detector location. Thus, Table

VII de ines the two activity patternms.

21
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Figure 10
A Map of the Area Around California Pharmaceutical Laboratory Showing the Locations

of Detectors and Indicating the Sizes, and Surface Materials cf the
Potentially Contribut{ngConteminating Planes
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Figure 11

View 1 - California Pharmaceutical Laboratory -
A View Showing the Front and Side of
the Building
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Figure 12

View 2 - California Pharmaceutical Laboratory -
A View Showing the Laboratory and the
Surrounding Arca
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Figure 13

A Map o1 the Arca Around California Pharmaceutical Laboratory Showing the
Locations and Directions of the Photographs Shown in Figures 11 and 12




Table VI1

FRACTION OF TIME AS REQUIRED BY ACTIVITY Ai TO BE SPENT AT
DETECTOR LOCATION j 1IN CALIFORNIA PHARMACEUTICAL LABORATORY

Activity Detector Location j
Pattern —
A 1 2
i Laboratory Shelter Area
A1 .33 .67
A2 .50 .50

Protection Factors

1. Original PF's at Detector Locations (See Figure 10)

Detector Location Original PF
1 Laboratory 2.2
2 Shelter Area 20
2. Equivalent Protection Factors for the Activity Patterns
Activity Pattern (See Table VII) Equivalent PF
A1 5.4
A 3.9

2

Contaminated Planes

Identification Area S%ze Surface
Number Description (in ft") Material
1A Roof of Lab 1,900 Shingles
1B Other Roofs 28,900 Shingles
2 Paved Parking None = eecc-ea.-o
3 Streets 25,000 Asphalt
4 Lawns, Bare 244,200 Grass
Earth, Fields,
Etc.




E. Contribution to Intensity Fuctors (Cij Values
The following gives the strurtural characteristics of the laboratory which were
required to calculate the contribution to intensity values:
1., Exterior Walls
a, Front Wall - %" glass (7 1b/ft2)
b. Side and back wall - 2" wood (5 lb/ftz)
2, Interior Partitions - 2" wood with openings ( 4 lb/ftz)
3. Roof - wooden shingles on rafters (10 lb/ftz)

Table VIII lists the contribution to intensity factors of the various planes

to the selected detector locations.

Table VIII

CONTRIBUTION TG INTENSITY FACTORS (C,. VALUES)

1j
FOR CALIFORNIA PHARMACEUTICAL COMPANY
Detector Location }§
Contaminated T >
Plane i Laboratory Shelter 2rea
1A Roof of Lab .1130 .0500
1B Other Roofs .0000 .0000
2 Paves
Parking .0000 .0000
3 Streets .0304 .0000
4 GCrass &
Ground 3179 .0000

26




F.

Reiative Intensity Contributions (CF,. Values)
1)

The relative intensity contributions are given in Tablec IX below.

Table IX

RELATIVE INTENSITY CONTRIBUTIONS (CFij VALUES)
FOR CALIFORNIA PHARMACEUTICAL LABORATORY

Detector Location j
Contaminated 1 2
Plane 1 Laboratory Shelter Area

1A Roof of Lab) 24 1.00
1B Other Roofs .00 .00
2 Paved

Parking .00 .00
3 Streets .07 .00
4 Grass &

Ground .69 .00

27




G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontamlnating surfaces

are given in the following tsble.

Table X

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR CALIFORNIA PHARMACEUTICAL LABORATORY

Mass Reduction
Factor (Fraction | Team :
Identi- Surface fallout material Hours No.
fication| (Surtace remaining after of in
Method Symbol Number) decontamination) Effort Team
Firehosing A Building Roof (1A) .05 0.1 6
Firehos!ng B Streets (3) .03 0.3 5
Vacuumizod
Sweepe: C sireats (3) .09 0.5 1
Grading D Ground (4) .10 58.4 1

H. RN, Values

The fraction of intensity remaining for selected strategies is given

FRACTION OF INTENSITY REMAINING (RN

Table

X1

3

VALUES) FOR SELECTED

STRATEGIES FOR CALIFORNIA PFHARMACEUTICAL LABORATQRY

Detector Location j

Combined 1 2
Strategy Laboratory Shelter Area
A .77 .05
B .94 1.00
D .38 1.90
A+3 .70 .05

.89 .05

A+C+D

28
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L. RY, Values

The activity reduction factors for selected strategies and the activity patterns

are given in Table XII.

Table XII

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES
AND THE ACTIVITY PATTERNS FOR TEE CAIT’ORNIA PHARMACEUTICAL LAZORATORY

Combined Activity Pattern
Strategy Al A2
A .64 .70
B .95 .94
D .49 iy
A+B .59 .64
A+C+D .08 .08

J. Conclusions

A minimum of 93% of the radiation intensity to the detectors comes from the

roof of the laboratory and the surrounding gracs and ground.

Table XI shows a

combined strategy of A (firetosing the roof), C (vacuumized sweeping the streets),

and D (grading the grass and ground) reduces the radiation in the laboratory to 97%

of its original intensity. This is a time consuming methed of decontamination

because the grading would require one man to work 58.40 hours.

Thus, the vitaluess

of the facility would determine if decontamination was justified.

Attention is brought to the fact that decontaminating the ground becomes necessary

because it accounts for §5% of the radiation intensity in the laboratory.

29
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IV, DECONTAMINATION OF PACIFIC TELEPHONE AND
TELEGRAPH COMPANY, SAN JOSE, CALIFORNIA

A, Discussion

This teleplone and telegruph company is located in the central business
district of San Jose. Under postattack conditions it could serve as a vital
means of communication, and, therefore, is an important facility to consider
decontaminating.

Figurc 14 is a simplifiod diagram of the facility, showing the locations
of detectors and indicating the locations, sizes, and surface materials of
the contributing planes of contamination in the activity area. The diagram
also indicates the portion of the building that is eight stories and a base-
ment and the portion that is four stories and a basement.

Figures 15 through 20 are a number of photographs taken around
the facility, showlug some of the contaminated planes and other features of
the area that would influence .lecontamination. Figure 21 is a ‘wap indicating

the locations and directions of the photographs.
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Roofes of Nearby
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A Map of the Area Around Pacific Telephone and Telegraph Company Showing the

Locations of Detectors and Indizating the Sizea, and Surface Materials

of the Potentially Contributing Contaminated Planes
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Figure 15
View 1 - Pacific Telephone and Teleg -aph Company -

A View Showing the Front and One Side
of the Building

Figure 16

View 2 - Pacific Telephone and Telegraph Compary -
A View Shcwing the Rack of the Building
and the Four Story Section
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Figure 17

View 3 - Pacific Telephone and Telegraph Company -
A View Showing the Back of the Building
and the Surrounding Parking Areas

Figure 18

View 4 - Pacific Telephone and Telegraph Company -
A View Shovwing the Vacant Lot on the’
Street Behind the Building
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Figure 19

View 5 - Pacific Telephone and Telegraph Company -
A View Showing the Proportion of Windows
ir the Eight Story Section of the Building

Figure 20
‘{ew 6 - Pacific Telephone and Telegraph Company -

A Closeup View of the Windows in the
Eight Story Section
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Figure 21

A Mep of thoe Area Around Pacific Telephone aid Telegraph Company Showing the
Locations and Directions of the Photographs Shown in Figures 15 througl. 20
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B. Definition of Activities

Five different activity patterns are considered in this analysis. Five
detector locations are used to characterize these activity patterns. These

detector locations are as follows:

Detector Location Description
1 Long Distance Switchiboard (6Lh Story)
2 Information Switchboard (6th Story)
3 Automatic Exchange Equipment Room (2nd Story)
4 Telegraph Department (3rd Story)
5 Shelter Area (Basement)

The activities are described entirely according tc the amount of time
an activity pattern requires a person to spend at each of the detector locations.

Thus Table XIII defines the five activity patterns.

Tatle XIII

FRACTION OF TIME AS REQUIRED 3Y ACTIVITY Ai TG BE SPENT AT DETECTOR
LOCATION j IN PACIFIC TRLEPHONE AND TELEGRAPH COMPANY

vetector Location j
1 2 3 4 5
Activity Automatic
Pattern Long Exzhange
Ai Distanze Information Equinment Telegraph Shelter
Switchboard Switchboard Room Departneng Arex
(6th Story) {6th Story) (2nd Stovy) (3rd Story) | (Basament)
el
Al .33 .00 .00 .00 .67
A2 .00 .00 .00 .40 . 60
Ay .18 .20 .00 .0n .63
A, .0¢ .00 .65 .00 .35
L ]
AS .00 .1 .00 .00 .67
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C. Protection Factors

? 1. Original PF's at Detector Locations (See Figure 14)

Detector Location

1 Long Distance Switchboard (6th Story)

K 2 Information Switchboard (6th Story)
3 Automatic Exchange Equipment Room (2nd Story)
4 Telegraph Department (3rd Story)

5 Shelter Area (Basement)

2. Equivalent Protection Factors for Activity Patterns

Activity Pattern (Ses Table XIIY)

A

AR a1 ey e .

0. Contaminated Planes

Identification Areca Size
Number Description (in ftzz

1A Roof of Pacific T&T 19,800

18 Other Roofs 53,700

2 Paved Parking 15,600

3 Streets 226,900

4 Law>:, Bare Earth,etc. 127,100

Original PF
23

23
65
53

5000

Equivalent PF

70
130
66
142

63

Surface
Material

Tar and Gravel
Tar and Gravel
Asphait
isphalt

Grass, Dirt,

Gravel, and
Ground




E. Contribution to Intensity Factors (C,, Values)
. 1]

The following gives the structural characteristics of tne buildiang which

were required to calculate the contribution to intenaity values:

1. Exterior Walls

a. Walls facing San Fernando and Almaden - 11" reinforced concrete

with 1" marble facing (150 1b/£t%)

b. Wall facing Vire - 20" cinder block and 4'" brick (210 lb/ftz)

c. Wall facing Westminister - 8" reinforced concrete and 1"

marble facing (110 1b/ft?)

2. Floors

a. Basement and first floor - 8" reinforced concrete (100 lb/ftz)

b. Upper floors - 5" reinforced concrete (75 1b/ft2)

3. Roof - 6" reinforced concrete with tar and gravel surface (75 lb/ftz)

Table XIV lists the co:tributions to intensity factors of the verious planes

to the selected dete-tor locations.

Table XIV

CONTRIBUTION TC INTENSITY FACTORS (Cij VALUES) FOR
PACIFIC TELEPHO .E AND TELEGRAPH COMPANY

Detector Location j

1 2 3 4 5
Automatic
Contaminated Long Exchange
Plane 1 Distance Information Equipment Telegraph Shelter
Switchboard | Switchbnard Room Department Area
(6th Story) | (6th Story) (2nd Story) | (3rd Story) | (Basement)
1A Roof of PT&T .0401 .0401 0110 .0136 .0000
1B Other Sonfs .0004 .0N05 .0002 .0007 . 0000
2 Paved Parking L0010 .0014 .0018 .0016 .0001
3 Streats .0007 .0cl10 .0018 .0024 L0001
4 Grass and .0006 .0005 L0006 .0006 L0000
Ground
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F. Relative Intensity Contributions (CF,., Values)
41

The relative intensity contributions at detector location j from contaminated

plane i are given in Table XV below.

Table XV

RELATIVE INTENSITY CONTRIBUTIONS (CFii VALUES)
I0 PACIFIC TELEPHONE AND TELEGRAPH COMPANY
L4

Detector Location j

1 2 3 4 5
Automatic
Long Exchange
Contaminated Disiance Information | Equipment | Telegraph Shelter
Plane 1 Switchboard | Switchbosrd Room Departuent: Area

(6th Story) | (6:h Story) ]| (2nd Story) | (3rd Story) | (Basement)

1A Roof of PT&T | .94 .92 71 .72 .00

1B Other Roofs .01 .01 .01 .04 .00

2 Paved Parking .02 .03 .12 .08 .50

3 Streets .02 .02 12 .13 .50

4 Grass and’ .01 .01 .04 ! .03 .00
Ground
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G. Cost an'! Effectiveness

The cost and effectiveness data for selected methods of decontaminating surfaces

are given in the following table,.

Table XVI

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR PACIFIC TELEPHONE AND TELEGRAPH COMPANY

Mass Reduction
Factor (Fraction | Team
Identi- Surface fallout material | Hours No.
fication (Surface remaining after of in
Method Symbol Number) decontamination) | Effort |Team
Firehosing A Roof of PT&T (1A) .12 0.6 7
Firehosing E Roof of PT&T (1A) .03 1.5 7
Vacuumized
Sweeper c Parking Lots (2) .09 3.1 1
Vacuumized
Sweeper D Streets (3) .09 4.5 1
Grading E Ground (4) .10 78.5 1
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H. Egj Values
The fraction of intensity remaining for selected strategies is given in Table
XVII below.
Table XVII
FRACTION OF INTENSITY R. WAINING (RNj VALUES) FOR SELECTED
STRATEGIES FOR PACIFIC TELEPHONE AND TELEGRAPH COMPANY
Detector Location j
1 Y4 3 4 b
Automatic
Long Exchange
Combined Distance Information Equipment Telegraph Shelter
Strategy Switchboard Switchboard Room Department Area
(6th Story) (6th Story) (2nd Story) | (3rd Story) | (Basement)
A .18 .19 37 .37 1.00
B .09 .11 .31 .30 1.00
C+D .96 .95 .79 .81 .09
E .99 .99 .96 .97 1.00
B+C+DHE .04 05 .06 .08 .09




1. EEA Values

The acitvity reduction factors for selected strategies and all activity

patterns are given in Table XVIII.

Table XVIII

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES AND
ALL ACTIVITY PATTERNS FOR PACIFIC TELEPHONE AND TELEGRAPH COM’ANY

Activity Pattern
sl I M R O B
A .18 .38 .19 .38 .20
B .10 .31 .11 .32 11
C+D .96 .80 .95 .78 .94
E .59 .97 .99 .97 .99
B+C+DHE .04 .08 .04 .0% .05
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J. Conclusions

As shown in Table XVII, the combined strategy of B (firehosing roof of P.T, & T.,
C (vacuumized sweeping parking lots), D (vacuumized sweeping streets), and E (grading
the ground) reduces the radiation intensity at any detector location to a maximum of
9% of the original radiation. A combined strategy of B, C, and D would actually pro-
duce adequate decontamination, because (as shown in Table XVII) strategy E only reduces
the initial radiation at any detector location by a maximum of 37.. Strategy E appears
to be a poor strate., .eciuse it would require one man 78.5 hours to grade the surround-
ing ground,

It is seen from Table XVIII that a combined strategy of B, C, and D would reduce
the radiation for any activity pattern to an acceptable level.

Attenticn is brought to the fact, as shown in Table XVII, that firehosing the
roof of the building at a mass reduction level of .03 (strategy B) rather than at a
level of .12 (strategy A) reduces the remaining radiation at the first four detector
locetions by from 67 to S/, more. yet only requires a team of seven men to work .85

hours ionger.
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V. DECONTAMINATION OF DOLE CORPORATION WAREHOUSE

A. Discussion

Dcle Corporation Warehouse is a building used to store precanned and prepared
food for shipment. In a postattack situation this warehouse would very probably be
an excellent source for focd, and its decontamination would be highly desirable.
The warehouse is located in an area which also contains other Dole buildings,
including a cannery.

Figure 22 is a simplified diagram of the plant, showing the locations of
detectors and indicating the locations, sizes, and surface materials of the con-
tributing planes of contamination to the activity area. Figures 23 through 28 are
a number of photographs taken around the plant area showing some of the contaminated
planes and other features of the area that would influence decontaminstion. Figure

29 is a map showing the locations und directions of the photographs.

B. Definition of Activities

Two different activity patterns are considered in this analysis. Five detector
locaticas are used to characterize these activity patternt These detector locations

are as follows:

Detector Location Description
1 Loading Dock
2 Area A in Varehousge
3 Area B in Warehouse
4 Area C in Warehouse
5 Shelter Area
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SCALE <:> - Detector Location 1
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Flgure 22

A\ Map of the Area Around Dcis Corporation Warehouse Showing the Locations of
vecectors and Indicating the Sizes, and Surface Materials of
the Potentially Contributing Contarinated Planes
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Figure 23

View 1 - Dole Corporation Warehouse -
A View Showing the Parking Area
and the Storage Area at the Rear
of the Building

Flrure 24

View 2 - bole Corporation Warehouse -
A Close-up View Showing the Rear
Area of the Auilding




Figure 25

View 3 - Doule Corporation Warehouse -
A View Showing the Rail Siding
Along the Warehouse

Figure 26

view 4 - Dole Corporation Warehouse -
A View Showing the Side of tim
Warehouse and the Nole fBox Stora::
Yard Across the Street




Fivure 27

View 5 - Dole Corporation Warehouse -
A View Shoving the Interior of
the Warehouse Roof

Flgnre %

View & - Dole terporation Warchouse -
A View Shoeing Prencred Foods
St ked in the Warshouse
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Figure 29

A Map of the Area Around Dole Corpiration Warehouse Showing the
Locations and Divections of the Phutographs Shown {n Figures 23

through 28
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The activities are described entirely according to the amount of time that an
activity pattern requires a person to spend at each of the detector locations. Thus,

Table XIX defines the two activities.

Table XIX

FRACTION OF TIME AS REQUIRED BY ACTIVITY Ai TO BE SPENT AT
DETECTOR LOCATION j 1IN DOLE CORPORATION WAREHOUSE

Activity 1 5 DetectoraLocation jfa -
Pattern '
Ai Loading Area A in Area B in Area C in Shelter
Dock Warehouse Warehouse Warehouse Area
A1 .20 .0% .08 .00 .67
A2 .05 .00 .00 .28 .67
C. Protection Factors

1. Original PF's at Detector Locations (See Figure 22)

Detector Location Original PF

1 Loading Dock 3.3

2 Area A in Warehouse 3.1

3 Area B in Warehouse 3.4

4 Area C in Warehouse 3.1

5 Shelter Area 20

2. tquivalent Protection Factors for . ctivity Patterns

Activity Pattern (3se Table XIX) Equivalent PF
Al 7.4
Az 7.2
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D. Contaminated Planes

Identiflcation Area Séze Surface
t.u.nber Description (1o _ft 3 Material
1A Roof of Dole Bldg. 118,200 Asphalt Sheathing
1B Other Roofs 182,600 Miscellaneous*
2 Paved Parking 38,000 Asphalt
3 Streets 197,100 Asphalt
4 Lawns, Bare Earth,
Fields, Etc. 244,100 Mainly Dirt

E. Contribution to Intensity Factors (Qi, Values)
J

The following gives the structural characteristics of the building which were
required to calculate the contribution to intensity values:
1. Exterior walls - 8'" reinforced concrete (100 1b/ft2)

2. Roof - Wooden planks and asphalt sheathing (1C lb/ftz)

Considered as tar and gravel! for decontamination purposes.




Table XX lists the contribution to intensity factors of the various planes to

the selected detector locations.

Table XX
CONTRIBUTION TO INTENSITY FACTORS (Cij VALUES)
FOR DOLE CORPORAT1ON WAREHOUSE
Detector Location j :
PR
1 2 3 4 5 i
!
Contaminated Loading Area A in Area B in | Area C in Shelter |
Plane i Dock Warehouse Warehouse | Wa:ehouse Area B
1A Roof of
Dole Bldg. L1517 L2944 .2419 L2897 .0500
1B Other Roofg .0002 .0010 .0023 .0008 .0000 |
2 Paved
Parking .1296 .0061 .0163 .0044 .0000
3 Streets .0226 L0177 .0294 L0199 .0000
4 Grass & [
Ground .0025 .0028 .0046 .0044 .0000 i

Assumed Values
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Relative Intensity Contributions (QF1 Values)

]

The relative intensity contributions are given in Table XXI below.

Table XAI

RELATIVE INTENSITY CONTRIBUTIONS (CFij VALUES)
FOR DOLE CORPORATION WAREHOUSE

Detector Location j
1 2 3 4 5
Contaminated Loading {Area A in |Area B in Area C in | Shelter
Plane i Dock |Warehouse |Wareshouse Warehouse Area

Ronf of Dole

Bldg. .49 .91 .82 .91 1.00
Other Roofs .00 .00 .01 .00 .00
Paved Parking .42 .02 .06 .01 .00
Streets .07 .05 .10 .06 .00
Grass and
Ground .01 .01 .02 .01 .00
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods »f decontaminating surfaces

are given in the fcllowing table.

Table XXII

COST AND FFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR DOLE CORPORATION WAREHOUSE

Mass Reduction
Factor (Fraction | Team
Identi- Surface fallout material | Huurs No.
fication (Surface remaining after of in
Method Symbol Number) decontamination) Effort Teanm
Firehosing A Roof of Dole Bldg. N3 8.6 7
(14)
Street Sweeper B Parking Lots (2) .06 0.8 1
Street Swaeper C Streets (3) .03 3.9 1
Vacuumized D Parking Lots (2) .09 0.8 1
Sweeper
Vacuumized E Streets (3) .09 3.9 1
Sweeper
Grading F Ground (&) .10 58.8 1
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H. RN, Values

The fraction of intensity remaining for selected strategies is given in Table

XXIII below.
Table XXIII
FRACTION OF INTENSITY REMAINING (RNj VALUES) FOR SELECIED
STRATEGIES FOR DOLE CORPORATION WAREHOUSE
Detector Location j

1 4 3 4 5
Combined Loading Area A iIn Area B in Area C in Shelter
Strategy Dock Warehouse Warehouse Warehouse Area
A .52 .11 .20 .12 .03
B .60 .98 .95 .99 1.00
C .93 .95 .90 .94 1.00
D .62 .98 .95 .99 1.00
E .93 .95 .91 .94 1.00
F .99 .99 .99 .99 1.00
A+B+C .05 .04 .05 .04 .03
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1. B;l‘iA_Valtles

The activity reduction factors for selected strategies and both activity

patterns are given in Table XX1V,

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES
AND ALL ACTIVITY PATTERNS FOR DOLE CORPORATION WAREHOUSE

Table XXIV

Activity Pattern
Combined
Strategy A1 A2
A .29 .14
B .81 .95
C .94 .95
D .81 .95
E .95 .96
F .99 .99
A+B+C .04 .04

J. Conclusions

With the exception cf the loading dock, the roof of the Dole Warehouse is, by

far, the plane offering the greatest radiation intensity to the detector locations.

However, because of the position of the dock to the paved parking area, the latter

provides 427 of the intensity to the loading dock detector.

Combined decontamination strategy, A (firehosing roof of buillding), B (street

sweeping the parking lots), and C (street sweeping the streets) reduces the radiation

remaining to a maximum of 57 of its origina’ intensitv at any detector location.

This

combined strategy can be accomplished relatively quickly, with the longest effort

required being the decontmination of the roof, 8.5% hours by a team of seven men.
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The above strategy would reduce the radiation to 4% of its original intensity
for both activity patterus considered.

It should be stated here that the original PF's inside the warehouse could be
made much higher simply by stacking the food in an appropriate manner. The interim

contents of the warehouse were not used in computing the original PF's.
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VI, DECONTAMINATION ANALYSIS OF SAN JOSE MERCURY - NEWS

A. Discussion

The San Jose Mercury -~ News Company is a newspaper publishing and printing
company lr.ated in the business district of San Jose. In a postattack environment,
it could be of grzat benefit in keeping the surrounding community in contact with
the state of conditions and affairs,

Figure 30 is a simplif{-d diagram of the building, showing the locations of
detectors and indicating the locations, sizes, and surface materials of the contri-
buting planes of contamination to the activity area. The diagram also indicates which
porti on of the building is two stories and which portion is one story. Figures 31
through 40 are a number of photographs taken around the plant area, showing some of
the contaminated planes and other features of the area that would influence decontami-

nation. Figure 41 is a map showing the locations and directions of the photographs.

B. Definition of Activities

Four different activity patterns are considered in this analysis. Five detector
locations are used tu characterize these activity patterns. These detector lorations

are as follows:

Detector Location Deacription
1 Truck Loading Dock (1lst Story)
2 Press Room (1lst Story)
3 Copy Room (1lst Story)

Type Setting Room (2nd Story)

&~

b Shelter Area
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A Map of the Arca Arvund San Jose Mercury-News Showing the
Locations of Detectors and Indicating the S{zes, and Surface
Materials of the Potentially Contributing Contsminated Planes
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Figure 31

View 1 - San Jose Mercury - News -
An Exterior View of the Front of the
San Jose Mercury - News

}. -

Figure 12
View 0 - San Jose llercury - News -

A View Showing the Loading Dock
at the Rear of the Building
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Figure J3

View 3 - San Jose Mercury - News -
A View Shoying the Loading Dock
and Parkiig Area at the Rear of
the Build.ing

Figure 34

View & - San Jose Mercury - News -
A View Showing the Parking Lot~ and
Bufldings Across the Stueat from the
Mercury - News
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Figure 35
View 5 - San Jose Mercury -~ News =

A View Showing a Side of the
Mercury - News Building

Figure 13b
View o - Sap Jose Mercury - News -

A View Shuwinyg the Roof of the
Mercury - News Buiiding
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Figure 37

View 7 San Jcse Mercury - News -
Ancther View Showing the Rcof of the
Mercury - News Building

Figure 38

View B - San Josg Mercury - Maws -
& View of the Type Sctting Ropnt
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Figure 39

View 9 - San Jose Mercury - News -
A View of the Copy Room

Figure 40

View 10 - San jose Mexcury - News -
A View of the Press Room
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Figure 41

A Map of the Arca Around San Jose Mercury-News Showing the Locations and
Directions of the Photographs Shown in Figures 31 through 40
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The activities are described entirely according to the amount of time that an

activity pattern requires a person to spend at each of the detector locations. Thus,

Table XXV defines the four activity patterns,.

Table XXV

FRACTION OF TIME AS REQUIRED BY ACTIVITY Ai TO BE SPENT AT
DETECTOR LOCATION j 1IN SAN JOSE MERCURY - NEWS

Detector Location j ’
1 2 3 4 5
Trucking
Activity Loading Press Copy Type Setting Shelter
Ai Dock Room Room Room Area
A1 .00 .00 .00 .33 .67
A2 .00 .20 .00 .13 .67
A3 .10 .23 .00 .00 .67
A4 .00 .00 .33 .00 .67
C. Protection Factors

1. Original PF's at Detector Locations (See Figure 30)

Detector Location Original PF

1 Truck Loading Dock 5.0

2 Press Room 4.0

3 Copy Room 3.3

4 Type Setting Room 5.3

5 Shelter Area 50

2. Equivalent Protection Factors for Activity Patterns

Activity Pattern (See Table XXV) Equivalent PF
A1 13
AZ 11 1!
A3 11
Aa 8.7
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D. Contaminated Planes

Identification
Number

1A

1B

Descrigtion

Roof of Mercury News

Other Roofs

Paved Parking

Streets

Lawns, Bare Carth,

Fields, Etc.

Area S%ze
(in ft)

49,300
188,700
257,000
290,100

None

E. Contribution to Intensity Factors (C,, Values)
1)

Surface
Material

*
Asphalt Sheathing

*
Miscellaneous
Asphalt

Asphalt

L IR N ey

The following gives the structural characteristics of the building which were

required to calculate the contribution to intensity values:

1. Exterior walls - 8" cinder block (72 lb/ftz)

2, Interior walls - 6" cinder block (55 1b/ft2)

3. Floors - 3" reinforced concrete (37 lb/ftz)

4, Roof - Asphalt sheathing on timber (10 1b/ft2)

Table XXVI lists the contribution to intensity factors of the various planes to

the selected detector locations.

CONTRIBUTION TO INTENSITY FACTORS (C

Table XXVI

1]

FOR SAN JOSE MERCURY - NEWS

VALUES)

Detector Location j
1 2 3 4 5
Truck
Contaminated Loading Press Copy Type Setting Shelter
Plane 1 Doclk Room Room Room Area

1A Roof of Mercury

News .1230 .1230 .3000 .1230 .0200
1B Other Roofs .0000 .0000 .0012 .0000 .0000
2 Paved Parking .0504 L0131 .0011 .0269 .0000
} Streets .0260 L1137 .0045 .0389 .0000
4 Grass &

Ground .0000 . 0000 .0000 . 0000 0000

*
Considered tar and gravel for decontamination purposes.

Assumed Values
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kKelative Intensity Contributions (CF, ., Values)
1]

The relative intensity contributions are given in Table XXVII below.

Table XXVII

RELATIVE INTENSITY CONTRIBUTIONS (CFij
FOR SAN JOSE MERCURY - NEWS

VALUES)

Detector Location |}
1 2 3 4 5
Truck

Contaminated Loading Press Copy Type Setting Shelter

Plzne i Dock Room Room Room Area
1A Roof of Mercurﬂ

News .62 L 49 .98 .65 1.00
1B Other Roofs .00 .00 .00 .00 .00
2 Paved Pariing .25 .05 .00 .14 .00
3 Streets .13 .46 .01 .21 .00
4 Grass & Ground .00 .00 .00 .00 .00

69




G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating surfaces

are given in the following table,

Table XXVIIL

COST AND EFFECTIVENESS FOR SELECTED METHODS OF
DECONTAMINATING SAN JUSE MERCURY - NEWS

Mass Reduction '
Factor (Fraction , Team
Identi- Surface fallout material | Hours No.
fication (Surface remaining after of in
Method Symbol Number) decontamination) |Effort |Team
Firehosing A oof of Mercury News .03 3.5 7
(1A)
Firehosing B &oof of Mercury News 12 1.5 7
(1a)
Firehosing c Other Roofs (1B) .03 13.9 7
Firehosing D Pther Roofs (1B) .12 8.3 7
Street Sweeper E [Paved Parking(2) .06 5.2 1
Street Sweeper F Streets (3) .06 5.8 1
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H. ggi Values
The fraction of intensity remaining for selected strategies of decontamination

is given is Table XXIX below.

Table XXIX

FRACTION OF INTENSITY REMAINING (RNJ VALUES) FOR SELECTED
STRATEGIES FOUR SAN JOSE MERCURY - NEWS

Detector Location }
1 2 3 4 5
Truck
Combined Loading Press Copy Type Setting Shelter
Strategy Dock Room Room Rcom Area
A .40 .52 .05 .37 .03
B .46 .57 .14 .43 .12
E .76 .95 1.00 .87 1.00
F .88 .57 .99 .81 1.00
A+C .40 .82 .05 .37 .03
B+D .46 ' .57 14 .43 .12
E+F .64 .52 .98 .67 1.00
A+CHE+F .04 .05 .03 .04 .03

71




I. RN, Values
The activity reduction factors for selected strategies and all activity patterns

is given in Table XXY.

Table XXX

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES
AND ALL ACTIVITY PATTERNS FOR SAN JOSE MERCURY - NEWS

Activity Pattern

Cembined A1 A2 A3 Aa
Stratezy

A .31 .40 .42 .05
B .37 .46 .48 .14
E .8% .93 .92 1.00
F .84 .70 .70 .99
AC .31 .40 .42 .05
B+D .37 A .48 .13
E+F .73 .64 .62 .98
A+CHE+F A .04 .04 .03

J. Conclusions

Table XXIX indicates that the combhined ztrategy A (firehouing the roof), €
(firehesing other roofs), E {street swreping parking lot3), and F (street sweeping
streets) will reduce the radiation remaining at any detector location to a maximum
of 57 of its original value., A s.rategy f B {(firehosing the roof), D (firehcsing
other roots), E (street sweeping paved parking), and F (street 2weeping streets),
might also be emploved, but the fraction of {ntensity remaining would be slightly
higher hecause B an! D have & mass reduction factor of .12, while A and  have a
macs reduction factor of 0.

Atteation {s brought to comparing strategy A with B and C with D in Table XXVIII
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s a way of showing the different amount of effort to decontaminate the same plane
by the same means at different levels of mass reduction,
I1f combined strategy A+C+E+F is employed, no activity pattern will receive more

than 47 of the criginal radiation.
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VII, DECONTAMINATION ANALYSIS OF WESTERN GREYHOUND BUS LINES DEPOT

A. Discussion

The Western Greyhound Bus Lines Depot (s located in the business district of
San Jose.

Figure 42 is simplified diagram of the depot showing the locations of detectors
and indicating the locations, sizes, and surface materials of the contributing planes
of contamination to the activity area. .Figures 43 through 48 are a number of photo-~
graphs taken around the depot showing many of the contaminated planes ard other
features of the area that influence decontamination. Figure 49 is a map showing the

iocations and directions of these photographs.

B. Definition of Activities

Three different activity patterns are considered in this analysis. Five detector
locations are requirel to characterize the activities. These detector lecations are

as follows:

Netector Location Description
1 Ticket Counter
2 Baggage Room
3 Main Lobby
4 Loading Area
5 Shelter Area
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SCALE (:) - Detector Location i
0 50 100 FEET

|

1

Paved Parking Lots = !
= 150,800 Square Feet

edled | L '

.
T Tar and Cravel Roof

of Greyhound BRus
Depot -
(:) 19,500 Square Feet

O
@ .

a

Tar and Gravel
Roofs of Nearby
Buildings -

112,200 Square Feet]

4 h_———d _

Paved Streets -
148,200 Square Feet

T

Figure 42
A Map of the Area Around Western Greyhound Bus Depot Showing the Locations ‘

of Detectors and Indicating the Sizes, and Surface Materials of
the Potentially Contributing Contaminated Pianes
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Figure 43

View 1 - Western Greyhound Bus Depot -

A View Showing the Front of the
Bus Depot

Figure 44

View 2 - Western Greyhound Bus Nepot -
A Froat View of the Bus Depot
ansd tie surrounding Area




Figure 45

View 3 - Western Greyhound Bus Depot -
An Aerial View of the Back of the
Bus Depot

Figure 46

View 4 - Western Greyhound Bus Depot -
A View of the Bus lLoading Area
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Figure 47

View 5 - Western Greyhound Bus Depot -
A Vie: of the Back of the Bus Depot
from Across the Street

Figure 48

View 6-Western Greyhound Bus Depot -
A View of the Waiting Room
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the View Numbers as
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Figure 49

A Map of the Area Around Western Greyhound Bus Depot Showing the Locations
and Directions of the Photog: iphs Shown in Figures 43 through 48
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The activities are '-~scribed entirely according to the amount of time that
an activity pattern requires a person to spend at each of the detector locations.

Thus, Table XXXI defines the three activity patterns.

Table XXXI

FRACTION OF TIME AS REQUIRED BY ACTIVITY Ai TO
BE SPENT AT DETECTOR LOCATION j IN THE

WESTERN GREYHOUND BUS LINES DEPOT

Detector Location j

ettty [ R B O P
A Ticket Baggage Main Loading | Shelter
i Counter Room Lobby Area Area

A1 .25 .00 .08 .00 .67

A2 .CO .17 .00 .16 .67

A3 .00 .05 .28 .00 .67

C. Protection Factors

1. Original PF's at Detector Locations (See Figure 42)

Detector Location

Original PF

1 Ticket Counter 5.6
2 Baggage Room 5.7
3 Main Lobby 5.6
4 Loading Area 3.2
5 Shelter Area 20

2. Equivalent Protection Factors for Activity Patterns

Activity Pattern (See Table XXXI) Equivalent PF

1
A, 1
A 8.8
11
A,
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D. Contaminated Planes

Identification Area S%ze Surface
Number Description (in £t Material
1A Roof of Greyhound Depot 19,500 Tar & Gravel
iB Other Roofs 112,200 Tar & Gravel
2 Paved Parking 50,800 Asphalt
3 Streets 148,200 Asphalt
4 Lawns, Bare Earth,
Fields, Etc. Nome = mcaa---

E. Contribution to Intensity Factors (Cij Values)

The foilowing gives the structural characteristics of the building which were
required to calculate the contributions to intensity values:

1. Exterior walls - 8" hollow block (55 1b/ft2)

2. Interior partitions - 6" cinder block (54 1b/ft2)

3. Roof - cellular deck with tar & gravel covering (40 lb/ftz)

Table XXXII lists the contribution to intensity factors of the various planes

to the selected detector locations.
Table XXXII

CONTRIBUTION TO INTENSITY FACTORS (C,, VALUES)

ij
FOR WESTERN GREYAOUND BUS LINES DEPOT
Detector Location j
i 2 3 4 5
Contaminated Ticket Baggage Main Loading Shelter
Plane 1 Counter Rocm Lobby Area Area
1A Roof of Grey-
hound Depot .0985 .0976 .0945 .0556 .0500
1B Other Roofs .0000 .0000 .0000 .0000 0000
2 Paved Parking .0398 .0376 .0494 . 2427 .0000
3  Streets .0400 . 0407 .0340 .017¢ .0000
4 Crass & Grounflﬁ .0000 .0000 . 0000 .0000 .0000
)
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Values)

¥

J

Relative Intensity Contributions (CF,
&

The relative intensity contributions are given in Table XXXIII.

Table XXXIII

RELATIVE INTENSITY CONTRIBUTIONS (CFij VALUES)
FOR WESTERN GREYHOUND BUS LINES DEPOT

Detector Location j§
1 2 3 4 5
Contaminated Ticket Baggage Main Loading Shelter
Plane 1 Counter Room Lobby Area Arean

1A Roof of

Greyhound

Depot .55 .55 .53 .18 1.00
1B Other Roofs .00 .00 .00 .00 .00
2 Paved

Parking .22 21 .28 .17 .00
3 Streets .22 .23 .19 .06 .00
4 Grass &

Ground .00 .00 .00 .00 .00
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G.

Cost and Effectivencss

The cost and effectiveness data for selected methods of decontaminating surfaces

are given in the following table.

H.

Table XXXIV

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS
OF DECONTAMINATING SURFACES FOR WESTERN
GREYHOUND BUS LINES DEPOT

Mass Reduction

Factor (fraction Team
Identi- Surface fallout material Hours No.
fication (Surface remaining after of in
Method Symbol Number) dacontamination) Effort |Team
Firehosing A Roof of Greyhound .03 1.4 7
Depot (1A)
Street Sweeper B Paved Parking (2) .06 3.0 1
Street Sweeper C .06 3.0 1

l

jStreets 3)

RN. Values
J

The frection of intensity remairing for selected strategies of decontamination

are given in Table XXXV below.

Table XXXV

FRACTION OF INTENSITY REMAINING (RN, VALUES; FOR SELECTED

]

STRATEGIES FOR WESTERN GREYHOUND BUS LINES DEPOT

| _Strategy

Combined

A

B

C

A+B

A¥C

A+B+C

e T

Tiiket Bag;lge M;in lanXng She?ter

Counter Rocm Lobby Ar~g Area
Lah 46 AE 83 .0
.79 .80 7 .28 1.00
.79 .78 B2 as 1.00
.25 .20 .22 A1 .0}
.25 .24 .31 .78 33
.04 .04 .04 .05 .03




I. BEA Values

The activity reduction factors for selected strategies end all activity patterns

are given in Table XXXVI.

Table XXXVI

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES
AND ALL ACTIVITY PATTERNS FOR WESTERN GREYHOUND BUS LINES DEPOT

Actfvity Pattern
ggz::;;d A1 A2 A3
A .31 .50 .32
B .86 .63 .84
C .87 .92 .88
A+B .17 .12 .16
A+C .18 .42 .20
A+B+C .04 .04 .04

J. Conclusions
Table XXXV shows that combined strategy A (firehosing the roof of the bus depot),
B (street sweeping the paved parking), and C (street sweeping the streets) will reduce
the radiation remaining at any detector location to maximum of ‘7% of its original
value. This decontamination <can be accomplished quickly with relatively few people
as Table XXXIV indicates. No consideration is given to decontaminating rcofs of
other buildings, because they cont: Lute no radiation to the detector locations.
Combined strategy A+B+C reduces the radiation for all activity patterns to 4%

of the radiation that w~uld have been received originally.
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VIII, DECONTAMINATION ANALYSIS OF SAN JOSE CITY LINES

A, Discussion

San Jose City Lines is the bus garage and repairing facility for the local bus
line, It is located away from the central business district, In a postattack
situation the local bus service might be used to transport people and necessary food,
medicipe, etc. to various points in the city,

Figure 50 is a simplified diagram of the facility, showing the locations of
detectors and indicating the locations, sizes, and surface matcerials of the con-
tribuc. ., planes of contamination to the activity area. Figures 51 through 58 are
a number c¢f photographs taken arour.d the building area, showing some of the contami-
nated planes and other features of the area that would influence decontamination.

Figure 59 is a map showing the locations and directions of the photographs.

B. Definition of Activities
Four different activity patterns are considered in this analysis. Five
detector locations are uted to characterize these activity pattexras, These detector

locations are as follows:

Detector lLocation Descripti-n
1 Repaic Area A
2 Repair Area B
3 Repair Area C
4 Outdoor Gas & Oi{l Facility
3 Shelter Area
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SCALE
50 100 FEET

ppooo—1

(:) - Detector Location 1

Paved Streets -
118,200 Square Feet

Asphalt Sheathin
Roof of San Jose
City Lines Building -

19,000 Square Feet

®@ O
e - e
I Shingle Ro;]s <:>

of Nearby

Buildings -
78,200 Squaﬂe
Feet

Paved Parking Lot -
54,700 Squave Feet

(o}

Grass and Open Ground -
245,000 Square Feet

Figure 50
A Yap of the Area Around San Jose City Lines Showing the Locatiors

of Detectors and Indicating the Sizes, and Surface Materials
of the Potentially Contrihuting Contaminated Planes
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Figure 51

View 1 - San Jose City Lines = A Front View of the
San Jose City Lines

Figure 52

View 2 - San Jose City Lines - A Back View of the
Sar Josc¢ (City Lines

89




Figure 53

View 3 - San Jose City Lines - A View Showing the Side
and the Drive- nder Shed

Jigure 54

View o~ San Jose City Lines - A View Showing the Cas
and 01l Statien

yl)




Figure 55

View 5 - San Jose City Lines - A View showing the
Bus Parking Area

Figure 56

View 6 = San jose City Lines = Another View Showing
the Bus Parking Area




Figure 57

View 7 - San Jose City Lines - A View Showing the Bus
Parking Area and tha Surrounding Vicinity

w T

Figure 58

View 8 - San Josc City Lines - An Interior View of
the San Jose City Lines Building
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- olepRoor

(Numbers in the Small
Circles Correspond to
the View Numbers as
Indicated in the Titles
Beneath the Individual

Photographs) Q‘

C T T T

Figure 59

A Map of the Area Around San Jose City Lines Showing the Locations
and Directions of the Photographs Shown in Figures 51 through 58
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The activities are described entirely according to the amount of time that an
activity pattern requires a person to spend at each of the detector locations.

Thus, Table XXXVII defines the four activity patterns,

Table XXXVII

FRACTION OF TIME AS REQUIRED BY ACTIVITY A, TO BE SPENT AT

i
DETECTOR LOCATION j IN SAN JOSE CITY LINES
Detector Location j
1 2 3 4 5
Activity Outdoor
Ai Repair Repair Repair Gas & 0il Shelter
Area A Area B Area C Facility Area

A1 .30 .00 .05 .00 .65
A2 .00 .13 .20 .00 .67
A3 .00 .15 .00 .10 .75
A4 .00 .00 .35 .00 .65

b il Sl

C. Protection Factors

1., Original PF's at Detector Locations (See Figure 50)

Detector Lccation Original PF
1 Repair Area A 2.0

2 Repair Area B 1.7

3 Repair Area C 2.0

4 Outdoor Gas & Oil Facility 2,0

S Shelter Area 20
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2. Equivalent Protection Factors for Activity Patterns

Activity Pattern (See Table XXXVIII)

D, Contaminated Planes

Identification
Number Description
1A Roof of City Lines
1B Other Roofs
2 Paved Parking
3 Streets
4 Lawns, Bare Earth,

Fields, etc.

Equivalent PF

4.9
4.8
5.7
4.9
Area S%ze Surface
(in ft<) Material
Asphalt
19,000 Sheathing
78,200 Shingles
54,700 Asphalt
118,200 Asphalt
245,000 Grass & Ground

E. Contribution t¢ Intensity Factors<j§Jj Values)

The following gives the structural characteristics of the building which

were required to calculate the contribution to intensity values:

1. Exterior Walls - 6'" hollow concrete block (42 lb/ftz)

2. Roof - Aspnalt roofing on wooden planks (10 1b/ft2)
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Table XXXVIII lists tlie contribution to intensity factors of the various planes

to the selected detector locations.

Table XXXVIII

CONTRIBUTION TO INTENSITY FACTORS (Cij VALUES) FOR SAN JOSE CITY LINES

Detector Locatiorn §
1 2 3 4 5 L
Shelter
Con;::ﬁzaied Qutdoor Area
Repair Repair Repair Gas & 0il
Area A Area B Area C Faciliry
LA Roof of City Lines .3626 .3326 3453 .0000 .0500
1B Other Roofs .0002 ,0001 ,0001 ‘ .0000 .0000
2 Paved Parking .0515 .1919 ,0652 . 3600 .0000
13  Streets .0550 .0309 .0506 .0200 .0000
¥, Grass & Ground .0261 ,0325 ,0248 .1300 .0000

F. Relative Intensicty Contributions (CF,., Values)
N -

J
The relative intensity contributions are given in Table XXXIX.

Table XXXIX

RELATIVE INTENSITY CCRIRIBUTIONS (CFi VALUES) FOR SAN JOSE CITY LINES

]
Detector Location j
1 2 3 4 b ]
Shelter
Con;;:i:a;ed Outdoor Arca
' Repair Repair Repair Gas & 0Oil
Area A Area B Arca T Facility
1n Roof cf City Lines .73 ; .57 70 .00 1.00
1B Other Roofs .00 .00 .00 .00 00 |
2 Paved Parking .10 .33 .13 ) .00
1} Strects .11 .05 .10 .04 .00
Yo GCrass & Ground .05 .06 .0€ .43 .o
}
*
Assumad Values
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G. Cost and Effectiveness

The cost and effectiveness data for selectul meihods of decontaminating

surfaces are given in the following table,

Table XL

COST AND EFFECTIVENESS DATA FOR SELECTED METHOLS OF
DECONTAMINATING SURFACES FOR SAN JOSE CITY LINES

Mass Reduction
Factor (Fraction | Team
Idenci- Surface fallout material | Hours | No.
fication (Surface remaining after of in
Method Symbol Number) decontamination)' |Effort | Team
Firehosing A Roof ¢ City Lines (1A) .05 0.7 6
Vacuumized Sweeper B Parking Lots (2) .09 1.1 1
Vacuumized Sweeper C Streets (3, .09 2,4 1
Grading D Ground (4) .10 58.1 1

H. RN, Vaiues

=3

The fractinn of intensity remaining for selected strategies of decontamination

are given in Taobic XLI below.

Table XLI

FRACTION OF INTENSITY REMAINING (RNj VALUES)
FOR SELECTED STRATEGIES FOR SAN JOSE CITY LINES

Detector Location j

1 2 4 5
Combined Outdoor
Strategy Repair Repair Repair Gas & 0Oil Shelter
Area A Area B Areca C Facility Area
A .30 Y 33 1.00 .05
B 91 70 .88 .36 00
N .90 .95 .91 .96 .00
N .95 .95 .95 . .I0
oy .80 .66 .79 i ¥ on
+5+C+0 .06 Ry .0R .09 .03
]
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1
I. BEA Values
The activity reducti m factors for selected strategies and all activity

patterns are given in Table XLII.
Table XLII

ACTIVITY KEDUCTION FACTORS (RNA VALUES) FOR SELECTELC STRATEGIES
AND ALL ACTIVITY PATTERNS FCR SAN JOSE CITY LINES

Activity Pattern

22?222;1 A A A3 Ay

A .27 .33 53 .29

; B .92 .83 .67 .90
c .92 .94 .97 .92

D .96 .96 91 .95
B+C .83 17 .63 .82
A+B+C+D .06 .00 07 .06

J. Conclusions

Table XLI shows that the radiation intensity at any detector location can ve
reduced to a maximum of 97 of its original value by combined strategy A (firehosing
roof of building), B (vacummized sweeping parking lots}, C (vacummized sweeping
streets), and D (grading the ground). If it is not felt vital to decontaminate for
detector 4 (the outdoor gas and oil facility), decontamination method A+ +C would
be sufficient. This is because tha grass and grnund contribute only a small amount
of the relative intensity to any detector excepc detector 4. Judgment would have
to be used to determine if decontamination of detector 4 is worth une men spending
58.1 hours grading the surrounding ground.

Only activity pattern A3 requires a person to be at the outdoor gas and oil
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facility. Therefore, this paticin would be the only activity that would

the radiation reduced appreciably without decontamination method D.
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1X. DECONTAMINATION ANALYSIS OF CITY CORPORATION YARD

A. Discussion

The San Josi: City Corporation Yard, which 1s the maintenance and cleaning
equipment depot for the city, occupics a complete city biock. Within this area
are two equipment storage buildings, a supply warehouse, a box and crate warzhouse,
a complaete maintenance shop, and an office building. Decontamination of this area
would be very important to postattack recovery because it is here that the city's
street swiepers, flushers, etc. are stored. For this report, detectors were located
in the mai:tenance shop and one of the equipment storage buildisgs. Figure 60 is a
simplifiel diagram of the yard, showing the locations of the detectors and indicating
the locations, sizes, and surface materials of contributing n'anes of contamination
to the activity area. Figuces 61 through 66 are é number of photographs taken around
the yard‘area, showing some ¢’ the contaminated‘planes and other features of the area
- that would influence decontaminat‘on. Figure 57 is a map showing the locations ard

directions of the photographs.

101




3 Ju 9ovjans puer ‘gazis IYI
ue jeuiwejuo) FuyanqrIuo) ATIerIualzod 3yl jo siejrd
wcwuwquwu WMﬁﬂNuOuoauma Jo suoy3Iw30] 9yl Suymoys paex uoyjwiodio) £33) punoay B3IV 3yl jo deyl ¥

09 @an814

o bs 006
s3up

B _zo s3I
3 13uiys uoyIFsodwo)

—
R

1 [
I vt o 8 ' H -. t "
I il lel i@ o _
— “ n 1 1 t ' . 1 1
— a A AL ol
3934 aaenbg 00%°0Yy __ e e - .
- sSuyplIng IYVAUSIOIYR " " "~~~ T~ N 3993 2aenbg 0n6 ‘€
p'1e 28e1018 A“v H - 83071 BuiNaBg POARG
u b3 jo syooy _) - - 1
50349qSsy po3esniio)d
-
-— 'Oa. = l)\lll.
' :
-J - mmmeed
- 123 2aenbs 000°+92
- 833213§ poaed
1 3994 aaenbg 06/ °9Yy 0 —
- yjaejg aaeg pue Ssexs ,
1334 oot oS c
1 uoy3Eso] 1030933q - () VS
i W e Coe g ST e e T

-

102

o g




Figure 61‘

view 1 - Citv Corporation vard -
View of Maintenance Building
on 6th Street

wag l)r‘ L S

Figure 62

View 2 - ity Corporation Yard -
View of Office
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Figure 63

View 3 - City Corporation Yard -
Back View of Maintenarce Building

Figure 64

View & - City Corporation Yard -
View of an Squipment Srorsge Shed
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Figure 65

View 5 - City Corporation Yard -
View of Equipment Kept in
Equipment Storage Shed

Flgure bt

View & « City Corporation Yard -
Another View ol {guipment Kept
in Equipment Storage Shest
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8. Definition of Activities

Four different activify patterns are considered in this analysis. Five detector

locations are required to characterigze the activities. These detector locations are

as follcws:

Detector Location Description
1 Equipment Storage
2 Electzical Shop
3 Auto Repair Shop
4 Machine Shop
5 Shelter Area

The activities are described encirely according to the amount of time that the
activity pattern requires a person to spend at each of the detector locations. The

following table thus defines the four activity patterns:

Table XLI1I

FRACTION OF TIME AS REQUIRED BY ACTIVITY A1 TO BE SPENT AT
DETECTOR LOCATICN j IN CITY CORPORATION YARDS

Detector Locarion j

Activity 1 2 3 4 5
Patterr Equipment Electric Auto Machine Shelter

Ai Storage Shop Repair Shop Area
Al .10 .00 .00 .23 .67
A2 .00 .20 .20 .10 .70
A3 .20 .00 .18 .00 .63
A& .00 Ar .10 .10 .70
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1

C. Protection Factors

1. Origiral PF's at Detector Locations (See Figure 60)

Detector Location Original PF

1 Equipment Storage Bldg. 2.48
2 Electrical Shop ' 3.75
3 Auto Repair Shop 7.19
4 Machine Shop 3.29
S5 Shelter Area 29.00

2. Equivalent Protection Factors for Activity Patterns

Activity Pattern-(See Table XLII) Equivalent PF

Al €.96
A2 8.42
A3 7.47
A& 9.44

D. Concaminated Planes

Identification Area S%ze Surface
Number Description (in £t Material
1A Roof of Equipment Storage Corruzated
and Maintenance Bldgs. 40,400 Asbestos®
1B Other Rocfs 134,900 Shingles
2 Paved Parking 83,920 Asphalt
3 Streats 254,000 Asphalt
4 Lawns, Bgre Earth,
Fields, etc. 46,159 Grass

Assuined shingles for decontamination purpos«s




E.

Contribution to Intensity Factors (Ci‘ Values)
]

The following gives the structural characteristics of the buildings which were

required to calculate the contribution to intensity values:

1. Equipment Storage Building

a. Exterior end walls - 8" cinder block (72 lb/ftz)

h. Exterior side walls - open

c. Roof - 20 galvanized corrugated asbestos (2 1b/ft2)

2. Maintenance Building

a. Exterior walls - 8" cinder block (72 lb/ftz)

b. Interior partitions - 6" cinder block (54 lb/ftz)

c. Roof - corrugated asbestos (4 lb/ftz)

Tab’e Xiv lists the contr bution to intensity factors of the various

planes to the selected detector locations.

CONTRIBUTION TC INTENSITY FACTORS (C

Table XLIV

1]

FOR CITY CORPORATION YARD

VALUES)

Detector Location j

1 2 3 4 S
Contaminated Equipment Electrical | Auto Repair | Machine | Shelter
Plare 1 ‘torage Building Shop Shop Shop Area

1 A Roof of

Bldg. .1908 .1963 .0685 L2324 .0500
1 B Other

Roofs .0000 .0000 .0000 .0000 . 0000
2 Pavec

Parking .2038 L0463 L0460 .0427 . 0000
3 Streets .0078 .0233% .0244 .0288 . 0GC0
4 Grass and

Cround .0000 .0001 .0001 .0001 .0000
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F.

G.

Relative Intensity Contribution (CFi‘ Values)
The relative intensity contributions are given in Table XLV,
Table XLV
RELATIVE INTENSITY CONTRIBUTIONS (CFij VALUES)
FOR CITY CORPORATION YARD
Detzctor Location j

Contaminated 1 2 3 4 3

Plané N Equipment Electrical]Auto Repair {Machine|Shelter

Storage Buildin Shop Shop Shop Area

1A Roof of Bldgs. .47 .74 49 .76 1.00
1B Other Roofs .00 .00 .00 .00 .00
2 Paved Parking .51 .17 .33 .14 .00
3 Streets .02 .09 .18 .09 .00
4 Grass and

Ground .co .00 1 .00 .00 .00

iveness

Cost_and Effect

The cost and effectiveness data for selected method: of decontaminating surfaces

are given in the following table.

Table XLVI

COST AND EFFECTIVEWEGS LATA FOK SELECTED METHODS OF
DECONTAMINATING SURFACES FOR CITY CORPORATION YARD

Mass Reduction
Factor (Fraction

ldenti- Curfaca fallout material
fication (Surfa:e remaining after
. Method Symtol sumber) _decontsmination)
Firehosing A Roofs of Equipmant .07
Storage & Maintenance
Bldgs. (1A)
Yacuumizad 3 Pashiag Lets (2) 0%
Swesper
Vacuumized c Sereets (3) A

Sweepar

Team
Hours
cf

Sffort_
1.70

1.€5

5.30

No.
in

Team |

)
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H. K
BEA Julues

The fractior of intensity remaining for selected strategies of decontamination

are given in Table YLVII below.

Table XLV1I

FRACTION OF' INTENSITY REMAINING (RNj VALUES)

FOR SELECT.D STRATEGIES FOR CITY CORPORATION YARD

Detector Location ]
1 2 3 4 5
Combined Equipment Electrical | Auto Repair | Machine | Shelter
Strategy | Storage Building Shop Shop Shop Area
A .56 .32 .54 .29 .07
B .54 .84 .70 .87 1.00
« .98 .92 .84 .91 1.00
B+C .52 .76 .54 .79 1.00
A+B+C .08 .08 .08 .08 .07

I. EEA Values
The activity reduction factors for selected strategies and all activity patrerns

are given in Ta»le XLVIIIL,

Table XLVIII

HTTIVITY REDUCTYION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES
AND ALL ACTIVITY PATTERNS FOR CITY CORPORATICN YARD

Activity Pattern

§omb1ned Al A2 A3 A&
Strategy

A 31 .26 Y .25
b .81 .90 .68 .88
c .95 .94 .96 .93
B4C .76 .84 . 64 .82
A+B+C .08 .07 .06 .07
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J. Conclusions

The roofs of other buildings and the surrounding grass and ground do not offer
any relative inteneity contributions to the detector locations. Therefore, it is
unnecessary to consider decontaminating these planes.

Table XLVII and XLVIII show that the combined decontamination strategy A (fire-
hosing roofs of uquipment storage and maintenance buildings), B (vacuumized sweeping
perking lots), and C (vacuumized sweeping of streets) would reduce the fraction of
intensity remaining at any detector location or for any activity pattern to a maximum

of 87.

Further, Table XLVI shows the above strategy can be accomplished in a relatively

short time with a maximum of nine men.
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p X. DECONTAMINATION ANALYSIS OF FIRE STATION NO, 8

A. Discussion

Fire Station No. & is located in a surburban area of San Jose. In a postattack
situation the station's continual operation could be of considerable value to the
community.

Figure 68 is a simplified diagram of the station, showing the locations of
detectors and indicating the locations, sizes and surface materials of the contribu-
ting planes of contamination to the activity area. Figures 69 through 74 are a number
of photographs taken arcund the station area, showing some of the contaminated planes
and other features of the area that would influence decontamination, Figure 75 is a

map showing the locations and directions of the photographs.

B. Definition of Activities

Three different activity patterns are considered in this analysis. Three detector
locations are used to characterize these activity patterns. The detector locations are

as follows:

Detector Location Description
1 Equipment Storage Ares
2 Alarm Switchboard
3 Shelter Area
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SCALE <:) - Detector Location 1
(o] 80 100 FEET

Tar and Gravel Roof
of ¥Fire Station -
2,700 Square Feet

Paved Streets -
165,500 Square Feet

Grass and Barq Earth - -
328,300 Squard Feet

Paved Parking Lpts - ’

D 63,000 Square

Feet D c:

Figure 68
A Map of the Area Around Fire Station No., 8 Showing the Locations of Detectors

and Indiceting the Sizes, and Surface Materials of the Potentially Contributing
N Contsminated Planes

114




E

P YO UER .

Figure 69
View 1 - Fire Station No. 8 -

A View of the Entrance
to the Fire Station

Figure 70
View ¢ - Fire Station No. 8 -

A View of the Tiuck Entrance
to the Firs S;ation
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Fleure 71

View 3 ~ Fire Station No. 8 -
A View of the Fire Station aud
Scme of the Surrounding Area

Fligure 72
View 4 - Fire Station No. 8 -

A Back View of the Fire Statien
and the Parkin: Areas
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Figure 73

View 5 - Fire Station No. 8 -
A View of the Bank of :he Creek
Running Alongside of che Fire Station

Figure 73

Viaw & - Fire Station No. 8 -
A Viow of Heavy Growth Surrouading the
Lrask Alowgsls the Flre Staltion
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(Numbers in the Small
Circles Correspond to
the View Numbers us
Indicated in the Titles
Beneath the Individual

Photographs)
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.
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Flgure 75

A Map of the Area Around Fire Station No, 8 Showing the Locations and
Directions of the Phutographs Shown in Figures 69 through 74
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The activities are described entirely accoruing to the amount of time that an

activity pattern requires a person to spend at each of the detector locations.

Table XLIX deiines the three activity patterns.

Table XLIX

FRACTION OF TIME AS REQUIRED BY ACTIVITY A1
TO BE SPENT AT DETECTOR LOCATION j IN FIRE STATION NO, 8

Detector Location
1 2 3
Equipment Alarm Shelter

Activity Storage Switchboard Area

A Ares

1

A1 .35 .00 .65

A2 .10 .20 .70

Ag .00 .40 .60

C. Protection Factors

1. Original PI's at Detector Locations (See Figure 68)

Tetector Location Original P
1 Equipment Stcrayz Area 5.5

2 Alarm Switch 9.2

3 Shelter Area 50

2. Equivalent Protection Factors for Activity Pattecns

Activity Psttern (See Table XLIX) Equivalent PF
: 1
AI k]
Az 18
AJ 18
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D.

Contaminated Planes

Identification
Number

1A

18

Description

Area Size

(in ftzz

Roof of Fire Station 2,700

Other Roofs
Paved Parking

Streets

25,400
63,000

165,500

f.awms, Bare Earth,

Fields, etc.

328,300

surface
Material

Tar & Gravel
Tar & Gravel
Asphalt

Asphalt

Grase & Bare

Earch

E. Contribution to Intensity Factors gcij values)

The following gives the structural characteristics of the building which were
raquired to calculate the contribution to intensity values:

1. Exterior walls ~ brick ana block (68 lb/ftz)

2. Roof - 5" reinforcec concrete (62 1b/ft2)

Table L 1lists the contribution to intensity factors of the various planes to

the selected detector locations.

Table L

CONTRIBUTION TO INTENSITY FACTORS (Cij VALUES) FCR
FIRE STATION NO, 8

Detector Location {
1 2 3
Equipment
Contaminated Storage Alarm Shelter
Plane i Area Switchboard Axes.
tA Roof of Fire
Station L0424 L0424 .0200
18 Other Roofs . 0000 .00060 .N00N
2  Paved Parking .0011 .0009 .0000
J Stiuets L1284 .0397 .0000
4 (Grass &
Ground .0116 .0262 . 000V
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F. Relaiive Intensity Contributinons (CF,, Values)
1]

The relative intensity contributions are given in Table 11 below.

Table LI

RELATIVE INTENSITY CONTRIBUTIONS (CFij VALUES)
FOR FIRE STATION NO. 8

Detector Location {
1 2 3
Equipment
Contaminated Storage Alarm Shelter
u Plane i Area Switchboard Area
1A Roof of Fire
Station 23 .39 1.00
1B Gther Roofs .00 .00 .00
2 Paved Pzrking .01 .01 .00
3 Streets .70 .36 .00
4 Grass &
Ground .0¢ .24 .00
1
G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating surfaces

are given in the following table.

Table LII

COST AND EFFECTIVENESS DATA FOR SEL' CTE{. METHODS OF DECONTAMINATING
SURFACES FOR FIRE STATION NO, 8

Mass Reduction
Factor (Fraction | Team
Identi- Surface fallout material | Houre No.
fication (Surface remaining after of in
Mre:thod Symbol Number) decontamination) | Effort |Team
Firehosing A Roof of Fire Station .03 0.2 7
(1A)
Grading B Ground (&) .10 79.2 1
Firehosing C Streets (3) .03 1.5 7
Firehosing D Parking Lots (2) .03 6.1 7
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H. ;R_tij Values
The £-aciion of iatensity remaining for selected strategies of decontamination

is ;iven {i:: lable LIII below.

Table LITI

FRACIION OF INTENSITY REMAINING (RN [ VALUES)
FOR SELECTED STRATEGIES FOR FIRE STATION NO. 8

Detector Location §
1 2 3
Equipment
Combined Storage Alarm Shelter
Strategy Ares Switchboard Area
A .75 .62 .03
B .94 .78 1.00
c .32 .65 1.00
D .99 .99 1.00
A+B .72 .41 .03
A+C .10 ' .27 .03
B+C .26 .43 1.00
A+B+C .04 .05 .03
A+B+C+D .03 .05 .03
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I. BEA Jalues
The activity reduction factory for selected strategies and all activity patt~rns

are given in Table LIV,

Table LIV

ACTIVITY REDUCTION FACTORS (RNA VALUE3) FOR

SELECTED STRATEGIES AND ALL ACTIVITY PATTERNS
FOR FIRE STATION NO. 8

Activity Pattern ;
Stratesy | ™1 A Ay ‘f
A .65 .52 .50
B .95 .89 .83
C A .63 .72
D 1.00 .99 .99
A+B .60 .42 .33
A+C .09 .15 .22
B+C .39 .52 .55
A+B4C .04 .04 .05
A+B4+C+D .03 .04 .04

J. Conclusions

vables LIII and LIV show that combined strategy A (firehosing roofs of flre station)
B (grading the ground), and C (firehosing the streets) will reduce the radiation at
any detector locztion or for any activity pattern to a maximum of 5% of its origiral

value. Table L1II alsc shcws that strategy D ic, for sll pracnical purposes, of nc

value,

Attention §s brought to the wide variation of rha contaminarion to the various

detectors from the various planes, as shown {n Table LI.
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XI. DECONTAMINATION ANALYSIS OF RADIO STATION KXRX

A. Discussion

This small radio station is located just outside of t.e city of San Jose on a
hill overlooking a highway. The station has an above ground fallout shelter a:tached
to the main building. The station's ability to broadcast in a postattack situation
could be vital as a means o1 informing the population of the state of the enviionment.

Figure 76 is a simplified diagram of the station showing the locations of the
detectors and indicating the locations, sizes, and surface materials of contributing
planes of contamiration to the activity area. Figures 77 through 80 are a number of
photographs taken around the area, showing some of the contaminated planes and other
features of the area that would influence decontamination. Figure 81 is a map showing
the locations and directions of the photographs.

B. Definition of Activities

Four activity paiterns are considered in this analysis. Four detector locations

are used to characterize these activities. These detector locations are as follows:

Detector Location Description
1 Broadcasting Studio
2 Engineering Room
3 Office
4 Fallout Shelter
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Figure 76

Grass and Bare Earth -
701,500 Square Feet

A Map of the Arca Around Radio Station KXRX Showing “he Locatione
of Detectors and Indicaiing the Sizes, and Surface Materials of
the Potentialiy Contributing Contaminated Planes
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Figure 77

View 1 - Radic Station KXkX¥ -
A View of the Front
of the Radio Station

Figure 78

View 2 - Radio Station KXRX -
A View of the Station Transmission
Towers and the Surcvounding Area
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figure 79

View 3 - Radio Station KXRX -
A View Showing the Fallout Sheiter
Adjoining the Side c¢f the Station

Figure 80

View 4 - Radio S:ation KXRX -
A View 3howing the Siopes of
Ground from the Radio Statien
te the Freeway
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Figure 81

A Map of the Area Around Radio Station KXRX Showing tlhie Locations and
Divections of the Pnotographs Shown in Figures 77 through 80
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The activities are described entirely according to the amount of time that an
activity pattern requires a person to spend at each detector location., Thus, Tabl=

LV defines the four activity patterns.

Table LV

FRACTION OF TIME AS REQUIREL BY ACTIVITY A
TO BE SPENT AT DETECTOR LOCATION |
IN RADIO STATION KXRX

i

Detector Location

Activity 1 2 3 4

Pattern Brcadcasting Engineering Office Shelter
A1 Studio Room Area
A1 .31 .00 .02 .67
A2 .00 .33 .00 .67
A3 .18 .15 .0U .67
A .00 .20 .15 .65

4
1
C. Protection Factors

1. Original PF's at Detector Locations (See Figure 76)

Detector Location Original PF
1 Broadcasting Studio 1.4
2 Enzineering Room 1.7
3 Office 1.7
4 Shelter Arza 8.0

2. Equivalent Protection Factors for Activity Patterns

Activity Pattcrn (Ses Table LV) Equivalent PF

Al 3.2
A, 3.¢

&
Ay 33
A, 3.5

[
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r. Contaminated Planes

Identification
Number Description

1A Roof oI KXRX

1B Other Roonfs

i Paved Parking

K] Streets

4 Lawns, Bare
Earth, Fields,
etc.

Area Size
gin ftzz
%.700

E. Contribution to Intensity Factors ‘Clj Values)

Surface
Material

*
Asphalt Sheathing
Asphalt
Asphalt

Grass & Ground

The following gives tne structural characteristics of the radio station which

were required to calculate the contribution to intensity values.

1.

2.

Extericr walls

a. Main building - 2" timber planks (7 lb/ftz)

b, Shelter area - 8" cinder block (72 ib/ftz)

Roos

a. Main building - asphalt sheathing on timber (if lb/ftz)

b. Shelter area - o' reinforced concrete (75 lb/Etz)

Cunsidered shingles for decontaminaticn purposes.
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Table LVI lists the contribution to intensity factors of the various planes :¢

the seiected detector locations.

Table 1LV1

CONTRIBUTION TO INTENSITY FACTORS (C,. VALUES) FOR
RADIO STATION KXRX 3

”
Detector Location |
1 2 3 4
Conteminated Broadcastiag Engineering Shelter
= Plane 1 Studio Room Office Area
1A Roof of KXRX .1542 .1545 L1545 .0022
1B Ocher Roofs . 2000 .0000 .0000 .0000
2  Paved ParkinJ .1863 .0821 .2193 .0313
2 Streete .0014 .0007 .0014 .0000
i4  Grass &
Ground .3656 .3507 .2105 .0920

F. Relative Intensity Contributions (CFij Values)

The relative intensity contributions are given in Table LVII below.

Table LVII

RELATIVE INTENS1TY CONTRIBUTIONS (CF,,( VALUES)
FOR RADIO STATION KXPX

Detector Location i
1 2 3 4
Contaminated Broadeasting | knginecring Shelter
Plane { Studgi~ Room Office Atrea
1A Rocf of KXRX .22 .26 .26 .02
18 Other ERcofs .0 .00 00 .00
i Paved Pacihing .25 J1a .37 .25
3 Streets .90 .00 Lo .00
A Grass &
Ground _ .52 .60 M .16 .73
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G. Cost and Effectiveness

The cost and effectiveness data for selected metncds of decontaminating surfeces

are given in the following table,

Table LVIII

COST AND EFFECTIVEN:SS DATA FOR SELECTED METHODS OF
DECONTAMINATING SURFACES FOR RADIO STATION KXRM

Mass Reduction
Factor (Fraction | Team
Idenii- Surface fallovt materia’ | Hours No.
fication (Surface remaining after of in
Method Symbol Number) decontaminatiocn) | Effort| Teem
Firehosing A Foof of KXRX (1A) .05 0.1 6
Firehosing B Paved Parking (2) .03 0.2 5
Vacuunized c Streets (3) .09 1.4 1
Sweeper
Grading D Ground (4) . i0 168.0 1
H. Eﬁj Values

The fraction of intensity remaining for selected strategies is given in Table LIX.

Table LIX

FRACTION OF INTENSITY REMAINING (RN, VALUES) FOR

i
SELECTED STRATEGIES FOR RADIO STATION KXRX
Detector Location }j
1 2 3 4
Combined Broadcracing Engineering Shelter
Strategy Studio Reoom Ofiice Arsa
A .79 .75 .75 .98
B 14 .86 .84 .76
c 1.00 1.90 1.00 1.00
D .53 b .68 3
A+B+C .54 .81 .38 T4
A+B+D .07 .08 .06 .08
.
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1. RN, Values
The activity reduction factors for selected st:-~tegies and all the activity

patterne are given in Table LX.

Tablae 1X

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED STRATEGIES
AND ALL ACTIVITY PATTERNS FOR RADIO STATION KXRX

Activity Patterns

Combined

Strategy A1 A2 A3 A4
A .84 .82 .83 .82
B .74 .83 .78 .76
C 1.00 1.00 1.00 1.00
D 49 .43 46 49
A+BHC .59 .65 .62 .58
A+B4D .07 .08 .08 .07

J. Corclusions

Tables LIX and 1X show that combined atrategy A (firehosing the rocf of the
radio sta%ion), B (firehosing the paved parking), and D ( grading the surrounding
ground) reduces the fraction of intensity remaining at any detector location or for
any activity pattern to a maximum of 87 of its orig:nal value. The most time consuming
part of this decontamination process is grading the ground, which requires one man 168
hours to accomplish. The grading {3 necessary because the surrounding grass and ground
offer over 50% of the relstive intensity contribution to a&ll detector locations except
detector 3 (office),

It i{s interesting teo note that, gven though the radio station has an annex that is

congidered to be an above grouand shalter, the calculated PF of this shelter is only 7.27
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ZI1. DECONTAMINATION ANALYSIS OF OUTDOOR AREAS IN A RESIDENTIAL AREA

A, Discussion

In crder to analvze the decontamination of ontdoor areas in a residential area
in San Jogz, a typical surburan section wos chosen, Detector locations (representing
people) were placed outdcors in the center of a street and in a yard.

Figure 82 is a simpirified diagram of the area chosen, showing the lccations of
the detectors and indicating the locations, sizes, and surface materials of contri-
buting planes of contamination to the activity area. Figures 83 through 87 are a
number of photographs of a typical residential area, showing some of the ccntaminated

planes and other features of the area that would influence decontamination,

B. Definition of Activities

Two different activity patterns are considered in this analysis. Three detector
locations are used to characterize these activity patterns. These detector locations

are as follows:

Detector Locatlon Descrigtion
1 Street
2 Yard

o

Shelter Area
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Figure 82
A Map of the Area Around Residential Ares Showing the Locations of

Detectors and Indicating the Sizes, and Surface Materials
of the Potentially lontributing Contaminated Planes
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Figure 83

View 1 - Residential Area -
A View Showing a
Typical Intersection

Figure 84

View 2 - Residential Area -
A View Showing a
Typical Street
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Figure 85

View 3 - Residential Area -
A View Showing a
Typical Home

Figure 86

View 31 - Residential Ares -
A View Shewing the Typical
Closeness of fhe Homes
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View

Figure 87

Residencial Area -
A View Showing a Typical
Shingle Reof
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The activities are described entirely according to the amount of time that an

activity pattern requires a person to spend at each of the detector locations.

Thus,

Table LXI defines the two activity patterns,
Table LXI
FRACTION OF TIME AS REQUIRED BY ACTIVITY Ai
TO BE SPEMT AT DETECTOR LOCATION j
IN A RESIDENTIAL AREA
Detector Location J
. 1 2 3
Aceivity Street Yard Shelter
i, Area
Al .30 .00 .70
A2 .00 .25 .75
c. Protection Factors

1. Original PF's at Detector lLocations (See Figure 82)

Detector Locations

Original PF

1 Street l6

2 Yard 1.8

3 Shelter Area 20
2. Equwvalent Protection Factors for Activity Patterns

Activity Pattern (See Table (XI) Equivalent PF

Ay 4.4

Ay 5.

-3

D. Contaminating Planes

Area Size

Identification Surface
Number Description (in_ft Maieriel
1A Roof of Bldg. None = eeaa.-.

13 Rocf of Other Bldgs. 150,000 Shingles

2 Paved Parking None = eceee..

3 Streets 135,060 Asphalt

A Lawns, Bare Earth, Grass and
Fields, etc. 300,000 Bare Earth
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E. Contribution to Intensity Factors (g1j Values)

Because the existance of a‘shelter area is assumed and the other two detector
locations are outdoors, there were no building structural characteristics to be
considered,

Table LXII lists the contribution te intensity ¢f the various planes to the

selected detector locations.

Table LXII

VALUES)

CONTRIBUTION TO INTENSITY FACTORS (Cii

FOR A RESIDENTIAL AREA

Detector Location §
Contaminatec
Pfane i - 1 2 3
Street Yard Shelter Area
1B Roofs of Other
Bldgs. L0749 .1635 .0500
2 Paved Parking .0000 .0000 .0000
3 Streets L2264 .0195 .0000
4 Grass & Ground .3320 L3641 .0000

F. Intensity Contributions (CF, 6 Values)

1]

The relative intensity contributions are given in Table LXIII below.

Table LXIII

RELATIVE INTENSITY CONTRIBUTIONS (CF,, VALUES)

TO A RESIDENTIAL AREA 3

Detector Location
Contaminted 1 4 R
Plane { Street Yard Shelter Area

18 Rocfs of Other

Buildings .12 .30 1.00
2 Paved Parking .00 .00 .00
3 >Streets .36 .04 .00
4 Grass o Ground .52 .67 .00
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G. Cost and Effectiveness

Cost and effectiveness data for selected methods of decontaminating surfaces

are given in the following table.

Table LXIV

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS
OF DECONTAMINATING SURFACES FOR A RESIDENTIAL AREA

]?asa Reduction
actor (Fraction | Team
Identi-~ Surface fallout material | Hours No,
fication (Surface remaining after of in
Method Symbol Number) decontamination) | Effort |Team
Firehosing A Other Roofs (1B) .05 5.0 F)
Firehosing B Streets (3) k) 1.8 5
Street Sweeper C Streets {3) .06 2.7 1
Grading D Ground (4) .10 72.0 1

H. RN, Values

The fraction of intensity remaining for selected strategies is given in Table

LXV below.
Tabl: LXV
FRACTION OF INTENSITY REMAINING (RNj VALUES)
FOR SELECTED STRATEGIES FOR A RESIDENTIAL AREA
Deteccor Locatio.
Combinea
Strategy 1 2 3
Street Yard Shelter Area

A .89 .72 .08
B .65 .97 1.00
¢ .86 .97 1.00
D .53 ) 1.00
A+B4D .07 .08 03
A+CHD .08 .08 .05

14¢
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I, BﬁA Values

The activity reduction factors for selected strategies and all activity patterns

are given in Table LXVI,

Table 1XV1

ACTIVITY REDUCTION FACTORS (RNA VALUES)

FCR SELECTED STRATEGIES AND ALL ACTIVITY
PATTERNS FOR A RESIDENTIAL ARFA

Activity Pattern

combined

Strategy A1 A2
A .75 .57
B 1 .97
C .72 .97
D .60 .53
A+B4D .07 .03
A+CH+D .08 .08

J. Conclusions

Table LXV shows that combined strategies A (firehosing roofs of houses), B

(firehosing streets), and D (,iading the ground) and A, D, and C {street sweepi g

the streets} are for u.ll praci:cal purposes equally efficient with respect to reducing

radiation. Strategy C has the advantage thst it requires only one man to work 2.7

hours while strategy B requires five men to work 1.8 hours. The most time consuming

part of the decontamination process is grading the ground whiih requires cne man to

work 72 hours.

It i{s interesting to note that whether a man is considered to be in the streat

or in a yard the surrounding grass and ground contribute over 50% of the radiutirm

he receives.
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XI1I. DECONTAMINATION ANALYSIS CF OUTDOOR LOCATIONS
IN THE CENTRAL BUSINESS DISTRICT

A. Discussion

In order to analyze the decontaminatic.. of the central business district in San
Jose, detector locations (representing people) were placed in two downtown outdoor
areas. One of these detectors was placed in &r intersection and another in a parking
lot.

Figures 88 and 89 are simplified Jiugrams of central business areas, showing the
locations of detectors snd {ndicatiug the iocaticns, sizes, and surface materials of
some of the contributing planes of contamination to the various activity areas.
Figures 20 through 97 are a number of photog:aphs zhowing typical downtown areas and

scme of the contaminated planes and other fea...es that would influence decontamination.

B. Definition of Activities

Three different activity patterns are considered in this analysis. Three detector
locations are used to characterize these activit: patterns. These detector locations

are as follows:

Detector Location Description
1 Intersection
2 Parking Lot
3 Shelter Area
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A Map of the Arad Around Main Intersection in San Jose Business District
Showing the Luocations of Detectors and Indicating the Sizce, and Suxiace

Materials of the Potentially Contributing Contaminated Planes
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Figure 89

E. San Farnando St.

A Map of the Area Around a Section of the Business Distiict Containing a
Parking Lot in San Jose Showirg the Locations of Detectors and Indicatiag
the Sizes, snd Surface Materials of the Potentially Contributing Contaminated Flanes
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Figure 90

View 1 - Central Business District -
A View Along South First Street

Figure 91

View 2 - Central Rusiness District -
A View Looking North on Mavket Street
From the Corner of South Market and West
Santa Ciara Streets
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Figure 92

View 3 - Central Business District -
A View of the Intersection of
2nd Street and Santa Clara

Figure 93

View < - Central Business District -
A View Looking Down 5. lst Street
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Figure 94

View 5 - Central Business District -
A View Along S. 2nd Street

Figure 95

View 6 - Central Business District -
A View of the Intersection ot W
Santa (lara and 'larket Streets




Viewy 7 - Cantral Buszd s District -
A View of tke Intersection of
1st Street and Santa Clara

=
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Figure 97

View 8 -~ Central Business District -
A View Lookin, .uast Along W.
Santa Clara Str.et




The activities are described entirely according to the amount of time that an
activity pattern vequires a person to spend at each of the detector locations. Thus,

Table LXVII defines the three sctivity patterns.

Table 1XVII
FRACTION OF TIME AS REQUIRED BY ACTIVITY Ai
TO BE SPENT AT DETECTOR LOCATION j in
THE CENTRAL BUSINESS DISTRICT
1
Detector Location j
1 2 3
Activity Parking Shelter
Pattern Inte: section Lot Area
A
i
A1 .30 .00 .50
A2 .33 .00 .67
A . .
3 l 00 20 80
C. Protection Factors
1. Original PF's at Detector Locations (See Figure 88)
Detector Locat:on Original PF
1 TIntersection 1.7
2 Parking Lot 1.9
3 Shelter Area 100

2. Equivalent Protection Factors fcr Activity Patterns

Activity Pattern (See Table LXVII) Equivalent PF

A, 3.3
1
A2 4.8
A3 8.6
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D.

Cortaminated Planes

1. Intersection

Identification
Number

iB
2
3

4

2. Parking Lot

Identification
Number

1B

2

Descrigtion

Rcofs ¢f Other Bldgs.

Parking Lots
Streets

Lawns, Bare tarth,
Fields, etc.

Description

Roofs of Other Rldgs.

Parking Lots
Streets

Lawns, Bare Earth,
Fieids, etc.

E. Contribution to Intensity Factors (C,

Area S%ze

(in ft°)

216,700
None
164,800

None

Area S%ze

(in ft )
113,600

17,300

16,200

None

Values)

Because the existance of a shelter area is assumed and the other two detector

f 3

Surface
Material

Tar & Gravel

-------

Surface
haterial

Tar & Gravel
Asphalt

Asphalt

locations are outdoors, there were no building structural characteristics to be

considered.

T e = e -
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Table LXVIII lists the contribution to intensity factors for the various planes

to the selected detactor locations.
Tabie IXVIII

CONTRIBUTION TO INTENSITY PACTORS (Cij VALUES)

FOR CENTRAL BUSINESS DISTRICT

Detector Location j
Contaminated 1 2 3
Plane i Intersection _Parking Lot Shelrer Arca

1R Roofs of Other

Buildings .0000 .0000 .0100
2  Parking Lots .0000 .5168 .0000
3 Streets .605¢ .0226 .0000
4 Grass & Ground .0000 .0000 .0000

F. Relative Iutensity Contributions (CF,  Values)
L]

The relative intensity contributiors are given in Table LXIX below.

Table LXIX

RELATIVE INTENSTTY CONTRIBUTIONS (CF1j
FOR. CENTRAL BUSINESS DISTRICT

VALUES)

Detector Lccation !
Contaminated t 2 3 ]
Plane { | Intersectiocn Parking Lot Shilrar Araas
18 Rcots of Other;
Buildings .00 .00 1.00
2 Parkiny Lcts 00 .50 .00
3 Si eats 1.00 04 .00
4 Grass & Cround .00 00 Loh
34
- - e
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G. Cost and Effectiveness

The cost and effectivzness data i.. sc¢lected methods of decontaminating surfaces
are given in the following table. It was necessary to consider the intersection and

parking lot separately because they are in tvio widely separated activity areas.

. Table LXX

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF DECONTAMINATING
SURFACES FOR A CENTRAL BUSINESS DISTRICT

Mass Reductic.
Factor (Fraction | Team

Tdenti- Surface faliout material | Hours No.
fication (Surface remaining after of in
Method Symbol Number) decontamination) | Effort [Team

Detector 1 - Intersection

Firehosing A Streets (3) .03 1.7 ¢+ 5
Street Sweeper B Streets (3) .06 3.2 1
Vacumized

Sweeper C Strzets (3) .09 3.3 1

Detectnr 2 - Parking Lot

Firehosing D Streats (3) .03 0.2 5
Firehosing = Paved Parking (2) .03 n.2 5
Street S.'eeper F Sitreets (3) .06 0.3 1
Street Sweeper G Paved Parking (Z) .GE 0.4 1
-
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H. Eﬁj Values

The fraction of intensity remaining for selected strategies is given in Table

LXXI below,
Table LXXI

FRACTION OF INTENSITY REMAININC (RN, VALUES) FOR

SELECTED STRATEGIES FOR CENTRAL BUSIéESS DISTRICT
Detector Location

Combined 1 2 3
Strategy Intersection Parking Lot Shelter Area
A .03 1.00
B .06 1.00
c .09 1.00
n .96 1.0
E .07 1.00
7 .96 1.00
G .10 1.00
D+E .03 1.00
F4G .06 1.00

1. Ejﬂ Values
The activity reduction fa. .ors for selected strategiec and all activity patterns
are given in Table LXXTI.
Table LXXII

ACTIVITY REDUCTION (RNA VALUES) FOR SELECTED STRATEGIES
'D ALL ACTIVITY PATTEENS FOK CENTRAL TUSINESS DISTRICI

Activ.ty Pattern

;i:i::;; M ] w A

A 05 .06

B .08 .09

C .10 12

p T

E 13

F 96

G | 16
oo .10 i
1 Fau _ Rt
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J. Conclusions

At detector location 1 (intersection) the only contributing plane of contamination
Is the street. Table LXXI shows that the radiation intensity can be reduced to 3% of
its criginal value b A (firehosing the streets), 6% of its original value by B
(street sweeping the streets), or 9% of its original value by C (vacuumized sweeping
the streets). The method of decontamination would depend upon the manpower and equip-
ment availahle for performing the work.

At detector location 2 (parking lot) the paved parking coutributes 967 of the
relative intensity to the detector. Tabkle LXXI shows the radiatien intensity can be
resuced to s of its original value by E (firehosing the narking lot) or 10% of its
o - 'nal value by G (street sweeping th2 parking lot). Again, the method of decon-
tamination would depand upon the manpower and equipment available.

None of the methods of decontamination considered would reduce the radiation
to the shelter area because the roof of the building containing the shelter is the
only contributing plane of contamination. However, for any of the activity patterns
considered the raaiation is reduced to a maximum of 127 of its original value by tkhe

methods considered.

157




XI1V. DECONTAMINATION ANALYSIS OF SAN JOSE CITY HALL

A, Discussion

San Jcse City Hall is one of the complex of many city office buildings and
other facilities. It is surrounded immediately by large areas for parking and open
lawms,

Figure 98 is a simplified diagram of the building, showing the loecations of
detectors and indicating the locations, sizes, and surface materiais of some of the
contributing planes of contamination to the activity area. It also shows the three
distinct wings into which the building is divided. Figures 99 tarough 104 are a
number of photographs taken around the City Hall area, showing some of the contaminated
planes and other features of the area that would influence decontamination. Figure
105 is a map indicating the locations and directions of the photographs.

B. Definition of Activities

Four different activity patterns sre considered in this analysis. Four detector
locations are used to characterize the activity patterns. These detector locations’

are us follows:

Detector Location Description
1 City Council Chambers
2 Mayor's Office
3 Public Works Department
4 Sesepnent Shelter Area
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SCALE 0 - Detector Location 1
o] 100 200 FEET
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Figure 98
A Map of the Area Around San Jose City Hali Showing the Locations of

Detectors and Indicating the Sizue, and Surface Materials of
the Pocentially Contributing Contaminsted Planes
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Figure ¢

View 1 - San Jose City Hall -
A View of the End . .d Part
of the Front of the Building

Figure 100

View 2 - San Jose City Hall -
Another View of the Front
of the Building
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Figare 101

View 3 - San Jose (ity Hall -
A View Showing Part of the Back
and Part of the Front of the Building
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Figure 102

View 4 - San Jose City Hall -
A View Showing the Back of
City Hall and the Lawm
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Figure 103

View 5 - San Jose City Hall -
A View Showing the Front
Entrance to the City Ha'l

Figure 194

View 6 « San Jose Ciey Hall -
A View Showing the Parking Area
and Road Leading to the Side of
the City Hall
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Josr City ilall Showing the Locations and
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nirections of the Photographs
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The activities are described entirely according to the amount of time that an
activity pattern requires a person to spend at each of the detector locations. Thus,

Table LXXIII defines the four activity patterns.

Table LXXTII

FRACTION OF TIME AS REQUIRED BY ACTIVITY A

TO BE SPENT AT DETECTOR LOCATION § IN *
SAN JOSE CITY HALL
Detector l.ocation j
Activity T 2 3 4
Pattern City Council | Mayor's |Public Works Bas~.anent
Ai Chamber Office | Departnient Shelter Area
A1 .20 .10 .00 .70
A, .40 .00 .00 .60
A, .00 .35 .00 .65
A, .00 .00 .33 .67
—
C. Protection Factors
1. Original PF's at Detector Locations (See Figure 98)
Detector Location Original PF
1 City Councii Chambers 13
2 Mayor's Office 6.6
3 Public Works Department 5.7
4 Baseront Shelter Area 1666
2. Equivalent Protection Factors for Activity Patterns
Activity Pattern (See Table LXXIII) Equivalent PF
Ay 33
A, 33
Ay 19
A, 17
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D. Contaminated Planes

Identification Area Size furface
——liumbexr = Descripticn (o £o) Material
1A Roof of City Hall 29,600 Tar & Gravel
*
1B Other Roofs 155.800 Miscellaneous
2 Paved Parking 205,500 Asphalt
3 Streets 3.%,000 Acvhalt
% Lawns, Bare Earth,
Fields, etc. 341,000 Grass

E. Contribution to Intensity Factors (Qi’ Values)
J

The following gives the structural characteristics of the building which were
required to calculate the contributuon to intensity values:
1. Part 1

a. cxterior Walls

(1) Wwalls on north and scuth sides - %" glass (7 1b/ft2)
(2) wall on west side - glass and brick (33 1b/ft2)
(3) Wall on east side - 12" brick (108 lb/ftz)

b. Floors - 7" reinforced concrete (83 lb/ftz)

Koof - 5" reinforced concrete (63 lb/ftz)

©

d. Interior walls - 3/4" plywood sheath'ng (2 lb/ftz)

ne

Part 2

a. Exterior Walls

(1) Wall on east side - glass and brick (30 lb/ftz)

(2) Walls on south and west sides - 10" brick (100 1b/£t2)

(3) Wall on aorth side - included in secticn 1 of the building (O lb/ftz)
b. Flcors - 7" reinforced conciete (88 Ib/ftz)

Roof - 5" reinforced concrete (6] 1b/ft2)
d. Interior walls - }/4" piywood sheathing (2 lbfftz)

Considered tar and gravel for decontamination purposes.
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3. Part 3

a. Exterior Walls

(1) Walls on north and south side - glass and brick (115 1b/ft2)

(2) Walls un east and west side - 12" brick (108 lb/ftz)

b. Floors

- 7" reinforced comcrete (88 1b/ft?)

¢. Roof - 5" reinforced concrete (63 lb/ftz)

d. Interior partition - no partitions considered.

Table LXXIV lists the contribution to intensity factors of the various planes

to the selected detector locations.

CONTHIBUTION TO INTIMSITY FACTRS (C

Table LXXIV

i)

FOR SAN JOSE CITY HALL

VALUES)

Detector Location j

Contaminated City Ciuncil Aayir's Pub11c3WOrks Base:ent
Plane 1 Chamber Office Department Shelter Area

1A Roof of City Hall .0531 .0036 .0000 .N006

1B Gther Roofs .0028 .00C0 .0000 .00C0

2 Paved Parking .0033 .0084 .0103 .0000

3 Streets .0059 .0277 .0159 .0000

4 Grass & Ground .0092 .1130 1491 .0000
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F. Relative Intensity Contributions (CF,, Values)
]

The relative intensity contributions are given in Table LXXV below.

Table LXXV

RELATIVE INTENSITY CONTRIBUTIONS (CF

.1 VALUES)
FOR SAN JOSE CITY HALL

Detector Location |
1 2 3 4
Contaminated City Council Mayor's Public Works Basement
Plane 1 Chamber Office Department Shelter area
1A Roof of City HalH .71 .02 .00 1.00
1B Other Roofs .04 .00 .00 .00
2 Paved Parking .04 .06 .06 .00
3 Streets .08 .18 .09 .00
4 Grass & Ground .12 74 .85 .00

G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating surfaces

are given in the following table.
Tgble IXXVI
COST AND EFFECTIVENESS DATA FOR SELECTED METHODS OF
DECONTAMINATING SURFACES FOR SAN JOSE CITY HALL

Mass Reduction
Factor (Fraction | Team
ﬁdenti- Surface fallout material | Hcurs No.
fication (Surface remaining after of in
Method Symbol ‘Number) decontamination) | Effort Team
Firehosing A Roof (14) .03 2.3 7
Firehosing B Other Roofs (1B) .03 11,1 7
Firehosing C - Paved Parking {2) .03 2.2 5
Firehosing D Streets (3) .03 2.4 b)
Street Sweeper] E Paved Parking (2) .06 4.4 i
Street Sweeper] F Streets (3) .06 4.7 1
Grading G Ground {4) .1 85.8 1
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H. Eﬂj Vilues

The fraction of intensity remaining (RN, Values) for selected strategies of

3

jecoutramination are given in Table LXXVII below.

Table LXXVII

FRACTION OF INTENSITY REMAINING (RNj VALUES) FOR
SELECTED STRATEGIES FOR SAN JOSE CITY HALL

Detector Location j

1 2 3 4
Combined City Council Mayor's Public Works Basement
Strategy Chamber Office Department Shelter Area
A .31 .98 1.00 .03
C .96 .95 .94 1.00
D .92 .82 .91 1.00
E .96 .95 .94 1.00
F .93 .83 91 1.00
G .89 .33 .23 1.00
A+B .27 .98 1.00 .03
A+B+CHD .15 .75 .86 .03
A+BHE+F .15 .75 .86 .03
A+BHEAFHG .06 .09 .09 .03
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I, BHA Values

The activity reduction factors for selected strategies and all activity patterns

are given in Table LXXVI1II,
Table LXXVIL1I

ACTIVITY REDUCTION (RNA VALUES) FOR SELECTED

STRATEGIES AND ALL ACTIVITY PATTERNS
FOR SAN JOSE CITY HALL

B
i

Activity Pattern

Serategy | 1 K " %

. A .64 .30 .97 .99
: c .95 .96 .95 .96
. D .87 .92 .83 .91
g E .95 .96 95 a5
g F .88 .93 .83 92
; G .61 .89 .34 .24
§ A+B .62 .27 .97 .99
¥ A+B4CHD 45 .15 74 .85
A+B+E+F .45 15 .75 .85

A+BHEAFHC .07 .04 .09 .09

J. Conc¢ lusions

Tables LXXVII and LXXVIII indicate that a ccmbined strategy of A (firehosing the
roof of the City Hail), B (firehosing the roofs of other buildingd, E (street sweeping
the parking lots), F (street sweeping the streets), and G {grading the surrounding
ground) w:ll reduce the radistion at any detector location or for any activity pattern
to a maximum of 9% of fts original value, Strategy B is an uanecessary part of the
decontamination srocess, however, becsuse Teble LXXVII shows & combined strategy of

A+B {s of about the sams value as strategv A along.
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The most time consuming part of the decontamination is strategy G, which

requires one man to grade ground for 85.80 hours.
Attention is brought to the fact that firehosing the parking lots and streets

at a mass reduction factor level of .06 is, for practical purposes, as effective

.

as using a level of .03, and it is less time consuming. This is true because the
streets and paved parking offer a relatively small amount of the total radiation

to the detector locations.
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XV. DECONTAMIVATION ANALYSIS OF VALLEY FAIR SHOPPING CENTER

A, Discussioa
Valley Fair Shopping Center is located in an open area tu the northwest of
the intersection of Stevens Creek Road and a large freeway.

The shopping center consists of very closely knit structures, so that the

PRI

whole complex, in effect, may te considered as one. Figure 106 is a simplified

diagram of the shopping center, showing the locations of detectors, and indicating

the locations, sizes, and surface materials of the contributing planes of contami-

nation to the activity areas. Figures 107 through 114 are a number of photographs

taken around the shopping center, showing some of the contaminated planes and other

features of the area that would influence decontamination, Figure 115 is a map .

showing the locations and directio.3 of the photographs.

B. Definition of Activities

Five different activity patterns are considered in this analysis. Three detector
locations are used to determine these activity patterns. These defector locations

are as follows:

Detector Location Description
1 Tunnel Area
2 Parking Lot #1
3 Parking Lot #2
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Figure 106

A Map of the Area Arcund Valley Fair Shopping Center Showing the Locations
of Detectors and Indicating the Sizes, and Surface Materials of
the Potentially Contributing Contaminated Plares
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Figure 107

View 1 - Valley Fair Shopping Center -
A View of One of the Parking Areas

... ®
S vy #

Figure 108

View 2 - Valley Fair Shopping Centsr -
A View of Anothar Parking Ares
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Figure 109

View 3 - Valley Fair Shopping Center -
A View of Part of the Roef of
the Shopping Center and the
Surrounding Area

P,

Figure 110

£

View 4 - Valley Fair Shopping Center -
Another View of the Roof of the

‘ Sheppioe Center and the Surrocunding Area
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Figure 111

View 5 - Valley Fair Shopping Center -
. A View from the Roof of Part of
the Parking Area

Figure 113

View © - Valley Falr Shoppirg Center -
A View of & Typical {(~ered
Walkwvay in the Shopping Center
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Figure 113

View 7 - Valley Fair Shopping Center -
A View of an Open Court in
the Shopping Center

Figure 11.

View 8 - Valley Fair Shopping Canter -
A View of an Open Walkway in
the Skopping Center
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Figure 115

A Map of the Area Around Valley Fair Shopping Center Showing the lLzcaticns
and Directions of the Phctographs Shown in Figures 107 through 114
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These activities are described entirely according to the amount of time that
an activity pattern requires a person to spend to each of the detector locations.
Thus, Table IXXIX defines the five activity patterns, .
Table LXXIX

FRACTION OF TIME AS REQUIRED BY ACTIVITY A

TO BE SPENT AT DETECTOR LOCATION }
IN VALLEY FAIR SHOPPING CENTER

i

Detector Location }§
1 2 3
Activity Tunnel Parking Lot Parking Lot
Pattern Area #1 #2
A
i
A1 .60 .40 .00
A2 1.00 .00 .00
A
3 .70 .30 .00
A
4 .65 .60 .35
A *
l 5 .70 .00 30

-

C. Protection Factors

1. Original PF's at Detector Locations (See Figure i06)

Detector Location Original PF
1 Tuanel Areaa 10,000

2 Parking Lot #] 2.2
3 Parking Lot #2 2.5

2. Equivalent Protection Factors for Acrivity Patterns

Activicy Pattern (Sae Taule LXiIK) Equivalont PF
Al 5.5
A, 19,000
. 63 7.3
Ak‘ 7 o; a
As 8.3
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. fContamirated Planes

Ideatification Area Size Surface

Number Description (in ftzz Material
1B Other Roofs 323,900 Tar and Gravel
2 Paved Parking 959,700 Asphalt
3 Streets 316,800 Asphalt
4 Lawns, Bare Earth, Bare Earth
Fields, etc. 350,600 and Gravel

E. Contribution to Intensity Factors

The following gives the structural characteristics of the turnel area which
were required to calculate the contribution to intensity values. (Because the
detectors are outdoors at detector locations 2 and 3, there are no structural
characteristics,}

Tunnel Area

a. Exterior walls - infinite ground

b. Roof - 6" reinforced concrete (75 1bs/ft 2).

Table LXXX lists the contribution to intensity factofs of the varicus plares

to the selected detector locations.

Table LXXX

CONTRIBUTION TO INTENSITY FACTORS (C 1 VALUES)
FOR VALLEY FAIK SHOPPING CENTER

Detector Locaticn §
1 2 3
Contaminited Tunnel Parking Lot Parking Lot
Plane 1 Area #1 #2
1A Roof of Tunnel .0001 .0000 .0000
13 Other Rootws .00CO . 0000 .0000
2 Parking Lots .00060 L4247 . 3642
1 Streets . 0000 .008¢6 N064
& Crass & Greund .8n00 L0117 .0328
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F. Relative Intensity Contributions

The relative intensity contributions are given in Table LXXXI “zlow,

Table LXXYI
RELATIVE INTENSITY CONTRIBUTiONS (CFij VALUES)
FOR VALLE. FAIR SHOPPING CENTER
Detector Location ]
1 2 3
Contaminated Tunnel Parking Lot Parking Lot
Plane 1 Area #1 #2
1A Roof of Bldg., 1.00 .00 .00
1B Other Roofs .00 .00 .00
2 Parking Lots .00 .96 .90
3 Streets .00 .02 .02
4  Grass &
Ground .00 .03 .08

G. Cost and E£ffectiveness

The cost &nd effectiveness data for selected method of decontaminating surfaces

are given in the following table.

Table LXXXII

COST AND EFFECTIVENESS DATA FOR SELECTED METHODS
OF DECONTAMINATING SURFACES FOR VALLEY FAIR
SHOPPING CENTER

l .asgs Reducticn
Factor (Fraction]| Team
Surface fallout .wterial| Hours | No.
Identification (Surface remaining after of in
Method Symbol Number) decontamination) |[Effort [leam
Street Sweeper A Paved Parking (2) .06 19.2 1
Firehosing B Paved Parking (2) .03 9.6 5
Strest Sweeper c Streets (1) .06 6.4 1
Firehusing D Streats 3) \ k! 3.2 3
Gradiag E Ground (&) : .10 34.0 1
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H. RN j_Va lues

The fraction of intensity remaining for selected strategies of decontamination

is given in Table LXXXIII below.

Table LXXXIII

FRACTION OF INTENSITY REMAINING (RN-1 VALUES) FOR
SELECTED STRATEGIES FOR VALLEY FAIR SHOPPING CENTER

Detector Location j

1 2 3
Combined Tunnel Parking Lot Parking Lot
Strategy Area #1 #2
A 1.00 .10 .15
B 1.00 .07 .12
c 1.00 .98 .99
D 1.00 .98 .98
E 1,00 .98 .93
A+C 1.00 .08 .14
B+D 1.00 .05 .11
A+C+E 1.00 .06 .06
B+DHE 1.00 .03 .04
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1. ggﬂrgglues

The activity reduction factors for selected strategies and all activity patterns
are given In Table LXXXIV,
Table LXXXIV

ACTIVITY REDUCTION FACTORS (RNA VALUES) FOR SELECTED

STRATEGLES AND ALL ACTIVITY PATTERNS
FOR VALLEY FAIR SHOPPING CENTER

! Activity Pattern
22‘331225 A A Ay A, As
A .10 1.00 .10 .15 .15
B .07 1.00 .07 .12 .12
c .98 1.00 .98 .99 .99
D .98 1.00 .98 .98 .98 '
E .98 1.00 .98 .93 .93
AC .08 1.00 .08 14 .14 '
B+D .06 1.00 .06 11 11
A+CHE .06 1.00 .06 .06 .06
BHDHE .03 1.00 .03 .04 .04

J. Conclusions

No methods of decontamination wecre considered for the tunnel area, which could
serve as a shelter area, because it has a calculated PF of 10,000.

The radiatiocn at the two detecter locations in the parking lots could be reduced
to 10% of its original value by strategy A (street sweeping the paved parking) or
7% of its original va:ce by B (firehosing the paved parking). Method A requires one
man to work 19.2 hours while method B requires a team of five men to work 9.2 hours,

If 1t is felt necessary, a further slight reduction in radiation can be achieved
by C (street sweeping the streets) or D (firehosing the strests). This is probably not

worth the tine and effort that would be expended.
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XVI., DECONTAMINATION ANALYSIS OF SAN JOSE HGSPITAL

A. Discussion

San Jose Hospital is a large facility surrounded by parking lots, doctor's
offices, and homes, It occupies an entire city block.

Figure 116 is a simplified diagram of the building, showing the locations of
detectors and indicating the locations, sizes, and surface materials of the contri-
buting planes of contamination to the activity area. It alsn shows the four wings
{nto which the building is divided, Figures 117 through 124 are a number of photo-
graphs taken around the hospital area, showing some of the contaminated planes and
other features of the area that would influence decontamination. Figure 125 i3 a

map indicating the locations and directions of the photographs,
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Figure 117

View 1 - San Jose Hospital -
A View Showing the Rear
of the Lospital

Figure 118

View 2 - San Jose Hospital -
A View of the Side of the
Hospital Facing N. lath Street
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Figure 119

View 3 - San jose Hospital -
A Viow Showing the ['ront
Entrance to the Hospital

Figure 120

View & - San jose Hospital e
A Partial View of the luterior
Court of the Bngpital
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Figure 121

View 5 - San Jose Hospital -
A View Along N. 15th Street

Figure 122

View & « San Jose Hospital -
A View frum the Top of the
Sospital Showing the Suvrounding Ates
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Figure 123

View 7 - San Jose Hospital e
A View of the Hospital Roof

Flgure 124

Vieyw 8 - San Jose Hospital -
A View of the Hospital
Parking Lot
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B. Detinition of Activities

Eleven different activity patterns are considered in this analysis. Twelve
detector locations are used to characterize the activity patterns. These detector .

locations are as foliows:

Detector Locations Description
1 Operating Room (Ground Floor)
2 Central Medical Supply Area

(Ground Floor)

3 Kitchen (Ground Floor)
4 Patient Room (1lst Floor)
5 Admitring Office (lst Floor)
6 Nurse's Station (lst Flonr)
7 Patient Room (2nd Floor)
8 Nurse's Station (2nd Floer)
9 Patient Room (3rd Floor)
19 Operating Room (3rd Floor)
11 Nursery (3rd Floor)
12 Shelter Area (Basement)

The activities are described entirely according to the amount of time thsat an
activity pattern requires a person to spend at each of the detector locations. Thus,

Table LXXXV defines the eleven activity patterns.
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C.

Protection Factors

1. Original PF's at Detector Locations (See Figure 116)

Detector Location

1

2

10

11

12

‘Cperating Room (Ground Floor)

Central Medical Supply Area
(Ground Floot)

Kitchen (Ground Floor)
Patient Room (1lst Floorx)
Admitting Office (lst Floor)
Nurse's Station (1st Floor)
Patient Room (2nd Floor)
Nurse’s Station (2nd Floor)
Patient Room (3rd Floor)
Operating Room (3rd Floor)
Nursery (3rd Floor)

Shelter Area (Basement)

Original PF
40

250

357
141
23
24
79
42
69
12
11

92

2. Equivalent Protection Factors for Activity Patterns

Activity Pattern (See Table LXXXV)
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Equivalent PF

71
123
11
122
49
141
47
85
30
88

60




o) Contaminated Planes

Identification Area S%ze Surface
Number Description (in ft™) Material

1A Roof of Hospital 33,600 Tar & Gravel

1B Other Roofs 119,000 Miscellaneous*

2 Paved Parking 141,900 Asphalt

3 Streets 278,600 Asphalt

4 Lawvns, Bare Earth,

Fields, etc. 299,890 Grass #

E. Contribution to Intensity Factors ggi, values)
J

The following gives the structural characteristics of the building which were
required to calculate the contribution to intensity values:
1. Partl
P Exterior walls - 8" cinder block (72 1b/ft2)
b. Floors - cellular steel deck and finishing (45 ]b/ftz)
¢. Roof - cellular steel deck and finishing (50 lb/ftz)

d. Interior partitions - 1" plaster on lath (10 lb/ftz)

[g%)

Part 2

a. Exterior walls - 6" concrete block (48 lb/ftz)

b. Floors - cellular steel deck and finishing (45 lb/ftz)
¢. Reoof - czllular steel deck wnd finishing (50 lb/ftz)
d. Interior partitions - 6" concrete block (48 lb/ftz)
3. pare 3

a, Exterior walls - 6'" concrete block (48 lb/ftz)

b. Floors - 4" reinforced concrete slab and finishing (60 lb/ftz)
¢. Roof - asphalt ccvering on wooden plsanks (10 lb/ftz)

d. Interior partitions - 6'" concrete block (48 lb/ftz)

Assumed tar and gravel for decontamination purposes.
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4. Part 4

a. Exterior walls - 8" cinder block (72 1b/ft2)

b, Floors - cellular steel deck and finishing (45 lb/ftz)

¢. Roof = cellular steel deck and finishing and tar and gravel (50 lb/ftz)
Table LXXXVI lists the contribution to intensity factors of the various planes

to the selected detector locatioms.

F. Relative Intensity Contiibutions gCFIJ Values)
The relative intensity contributions are givea in Table LXXXVII,
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G. Cost and Effectiveness

The cost and effectiveness data for selected methods of decontaminating surfaces

are given in the following table,

Table LXXXVIII

COST AND EFFECTIVENESS DATA FOR SELECTED METHCDS
OF DECONTAMINATING SURFACES FOR
SAN JOSE HMOSPITAL

]
Mass Reduction
Factor (Fraction Team
Surface fallout material Hours No.
Identification| (Surface remaining after of in
Method Symbol Number) decontamination) |Effort Team
irehosing A Roof (1A) .07 1.5 7
irehosing B Paved(SSrking .03 1.4 5
Street Sweeper C Streets (3) .06 5.6 1
Grading D Ground (4) .10 72.0 1
Firehosing E Roof (1A) .03 2.4 7
Firehosing F Roofs (1B) .07 5.2 7

H. §§j Values

The fraction of intensity remaining for selected strategies of decontamination

is given in Table LXXXIX.
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1. ggA Values

The activity reduction factors for selected strategies and all activity patterns

are given in Table XC.

Table XC

ACTIVITY REDUCTION FACTORS (RNA VALUES} FOR SELECTED

STRATEGIES AND ALL ACTIVITY PATTERNS FOR
SAN JOSE HOSPITAL

Activity Patterns

::::t:;; Al 2 % %% [ %] %] %]%]|% |*
A wr |33 s | 2r [ u2s ez | ais | e |17 ] s | Lse
B .95 | .94 [.98 | .98 [.98 | .96 |1.00 | .99 [.98 | .98 | .97
c 76 | .81 .96 | .82 [.o1 | .er | .94 | .84 |.95 | .85 | .80
D 96 | .99 |.97] .99 |.99 | .75 | .99 | .90 | .99 | .99 | .83
E 38 | .30 |16 .26 |22 .81 |11 | .38 .13 | .28 | .57
F 99 100 | .39 |1.00 | .94 | .76 | .99 | .94 | .98 | .93 | .90
A+F 39 |33 |7 27 |9 | ss | e ou3s | s | L2e | a8
A+ 36 | .27 |.16) 26 |23 |18 | 15 | 39 | .15 | 30 | .ss
avgec |12 |.08 |12 ] 08 [.1a |.se | 09 | .23 .10 | .15 | .35
Bec+£ .09 [.05 |.08| .05 |.11 |.58 | .05 | .20 {.06 | .12 | .33
sec++E  [.05 | .04 | .05 | .06 | .10 | .33 | .05 | .1c [.05 | .11 | .16

J. Conclusions

Tt i8 interesting to observe from Table LXXXVII the differences in the relative
intensity contributions to the various detectors from the contaminating planes.
Becauss of this wide variance, none of the combined decontamination strategiss ccn-
ridered adequately reduced the rediation at all detector locations. If strategy F
(firahcsing the oofs of other buildings) were added to combined stctategy B (fire-

hosing the paved parking lots), C (stzeet sweeping the streets), D (grading the
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ground), and E (firechosing the roof of the hospital) the radiation could be substan-
tially reduced for all detectors. Table LXXXIY shows that at some of the detector
locations the radiation is reduced to an acceptable level by much simplier decon-
tamination strategies than the one discussed above.

Only activity pattern A6 has a relatively iarge amount, 33%, of the original
radiation remaining after decontamination by strategy B+C+D+E. This is because A6
requives & person to spend &ll of his time in a patient room on the first floor which
receiver 28% of all radiation from the roofs of other buildings. However, the original
PF of th¢ room was calculated to bz 140.85,

Although detector 12 in the pasement was chosen as the sheiter area, its PF of

91.74 was somewhat lower than the PF's of the central medical supply area (250.00)

and the kitchen (357.14) on the ground floor.
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XV1I, DECONTAMINATION ANALYSIS OF THE SEWAGE TREATMENT PLANT
A, Discussion

The Sewage Treatment Plant serves San Jose as well as nearby cities such
as Santa Clara, etc, Due to this fact, its functinning 1is importani, not only to
the city of San Jose, but also to the southern San Francisco Bay Area, The plant
is located outside the city limits on the north side of the ci:y,

The complex consists of widely scattered buildings in 2 large open arvea
(several hundred acres), The buildings are connected with each other by under-
ground tunnels,

Figure 126 is an aerial view of the sewage plant facility., Figure 127 is a
diagram of the facility, showing the locations of detectors and indicating the
locations, sizes, and surface materials of the contributing planes of contamination
to the activity area, The diagram also indicates the names of the various :uild-
ings, Figures 128 through 133 are a number of photugraphs taken in and around the
facility, showing some of the contaminated planes and other features that would
influence decontumination, Figure 134 is a map showing the locations and direc-

tions of the photographs,
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Figure 128

View 1 - Sewage Treatment Plant =~
A View of the Central Control Building and
the Adjacent Parking Lot

Figure 129

View 2 - Sewage Treatment Plant -
A View of the Central Control Building and
thy Surrounding Arca
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Figure 130

View 3 - Sewvage Treatment Plant -
A View of the Control Panel in the
Central Control Building

Figure 131

View 4 - Sewage Treatment Plant -
A View of the Pump Well in the Central
Control Building
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b o
Figure 132

View 5 - Sewage Treatment Plant -
A View of an Underground Tunnel Leading
from the Central Control Building

Figure 133

View 6 - Sewage Treatment Plant -
A View of a Fallout Shelter Area in the
Central Control Building
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B. Definition of Activities

Five different activity patterns were considered in this analysis, Five detec-

tor locations are used to characterize these activity patterns,

locations are as follows:

Detector Location

1

2

3
4

5

Description
Laboratory

These detector

Central Control Instrumentation
Panel (Second Story)

Pump Room (First Floor)

Outdoor Area

Shelter Area

The activities are described entirely according to the amount of time that an

activity pattern requires a person to spend at each of the detector locations,

Thus, Table XCI describes the five activity patterns.

Table XCI

FRACTION OF TIME AS REQUIRED BY ACIIVITY A; TO BE SPENT AT DETECTCR

LOCATION j IN THE SEWAGE TREATMENT PLANT

Detector location j

1 2 3 & 5

Laboratory Central

Beceers control

A Instrumenta=- Pump Outdocr Shelter
1 tion Fanel Room Area Area
Ay .30 .00 .00 .00 .70
Ay .00 .25 .00 .10 .65
A3 .00 .30 .05 .00 65
Ay .00 .10 .20 .00 .70
Ag .10 .20 .00 .05 .65
210
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C. Protection Factors

1. Original PF's at Detector locations (See Figure 116)

Detector Location Original PF
1 Laboratory 9.2
2 Centvial Control Instrumentation Panel 9.4
3 Pump Room 16
4 Outdoor Area 1.5
5 Shel:ex Area 2000

2. Equivalent Protection Factors for the Activity Patterns

Activity Pattern (See Table XCJ) Equivalent PF
A 30
Ay 11
Ay 28
A, 43
Ag 15

D, Contaminated Plancs

Identification Area Size  Surface
Numbet Deecription (in £t2) Material
iA Roofs of Central (ountrol ana 27,600 Tar and CGravel
Administration and Laboratory
Buildings
18 Other Roofs 37,300 Tar and Gravel
2 Paved Parking 43,20C Asphalt
3 Streets 95,300 Asphalt
4 Lawn, Bare Zarth, etc, 1,557,800 Grass and Bare
Earth
211
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E, Contribution to Intensity Factors (Clj Values)
The following gives the structural characteristics of the buildings which

were required to calculate the contribution to intensity values:
1, Administration and Laboratory Building
a. Exterior Walls - 9" cinder block (80 1bs/ft?)
b. Roof = 6" reinforced concrete (75 lbe/ftz)
2, Central Control Building
a, Exterior Walls
(1) First story - 13" cinder block (120 1bs/ft?)
(2) Second Story - 9" cinder block (80 1bs/ft?)
b. Floor - 6" reinforced concrete (75 lbs/ft?)
¢. Roof = 6" reinforced concrete (75 lbs/ftz)
Table XCIT lists the contribution to intensity factors cf the various planes
to the selected detector locatioms,
Table XCII ‘

CONTRIBUTION TO INTENSITY FACTORS (Cij VALUES) FOR THE SEWAGE TREATMENT PLANT

Detector Location j
1 2 3 4 5
Contaminated Faboratory Central
Plane { Control
Instrumen- Pump Outdoor Shelter
- Lation Panel i  Room | Aresa Area
1A Roof of Building 0380 . 0406 .0058 . 0000 . 0005
1B Other Roofs . 0000 . 0000 . 0000 . 0000 . 0000
2 Paved Parking .0028 .224 ,0018 .0130 . 0000
3 Streots . 0006 . 0008 . 0006 0104 . 0000
4 _Gxage and grounds | .0675 0032 1 ,0522 1 L6343 1 .0000 |
212 .
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F,

Relative Intensity Contributions QCFij Values)

The relative intensity contributions at detector location j from contaminated

plane i are given in Table XCIII below,

Table XCIII

REIATIVE INTENSITY CONTRiLBUTIONS (CFij VALUES) FOR THE SEWAGE TREATMENT

o

PIANT
Detector Location j
1 2 3 4 5
Contaminated Laboratory Central
Plane i Control
Instrumenta~ Pump Outdoor Shelter
_tion Panel —Room_ Ares JArea |
1A PRoof of Central .35 .38 + 10 .00 1,00
Contrel or Laborad
tory and Adminise
tration Building
1B Other Roofs .00 .00 .00 .00 .00
Paved Parking .03 .02 U3 .02 .00
Streets .01 .01 .01 .02 .00
4 Grass and Ground | 62 229 _ 86 231 200
213
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G, Cost and Effectiveness

The cost and effactivenesc data for selectied methods of decontaminating sur-
racea are given in the following table,
Table X2TV

COST AND EFFECTIVFNESS DATA FCR SELECTEV STRATEGIES OF DECONTAMINATING
SURPACES FOR SEWAGE TREATMENT PLANT

?hsa Reduction
Facror (Fraction| Tean
Identi- Surface fallout material { Hours No,
fication (Surface remeining after | of in
Method Symbol Number) de inacion) | Effort | Team
Firehosing A Roofs of Central Contrel, .03 2.0 7
Laboratory &anc Adminis~
tration Buildings (1A)
Firehosing B Paved Parking (2) .03 0.4 5
Grading c Grsus and Ground (4) 210 74,0 Ny

H, RNj Values
The fraction of intensity remaining for selected strategies is given in Table

XCV below,
Table XCV

FRACTYON OF INTENSITY REMAININC (RN, VALUES) FOR SELECTED STRATEGIES
FOR THE SEWAGE TMENT PLANT

214

Detector Location j
1 2 3 4 5
Combined Laboratory Central
Strategy Contioi
Instruementa~ Pump Outdooy Sheltes
clop pazel . o Foom .. Ares Ares
A .66 .63 .91 1.00 .03
S .98 .98 97 .98 1.00
C . oh ,47 .22 13 1,00 |
Ath . bé .81 .88 .98 .03
A+l 10 .10 .13 .13 03
ARBHC 38 n.-R LR —adl 03




I. RNp Values
The activity reduction factors for selected stratcgies and all activity

patterns aro given in Table XCVI,
Table XCVI

ACTIVITY REDUCTION FACTORS (RNj VALDES) FOR SELECTED STRATEGIES AND ALIL
ACTIVITY PATTERNS FOR THE SEWAGE TREATMENT PLANT

Combined Activity Pattern

Strategy Ay A2 A3 A4 Ag
A .65 .89 .65 A7 .82
B .98 .98 .98 .97 .98
C 45 .23 045 .35 .29
A+B .63 .87 .63 74 .80
A+C .10 .12 N0 .11 .12
A+B+C 208 210 208 209 210

J. Conclusions

The tunnels connecting the buildings at the Sewage treatment facility offer
the largest single available shelter area to the s.:rounding area, However, they
were not considered in this decontamination analysis because the tunneis are
underground and have an extremely high PF, Therefore, decortamination is un-
necessary with respect to detectors or activities taking place in these shelters,

For the detector locations consicered, Table XCV shows that combined
strategy A (firehosing the roofs of the Central Control and Administration ard
Laboratory Buildings), B (firehosing paved parking), and C (grading the surround-
ing grass and yground) leaves 8 maximum of 1i% of the original radiation at any
detector tocation, If & maximum of 13% of the original radiation is acceptable,
combined strategy A+C is sufficient,

The most time consuming part of either of the above combined strategles is

method €, which requires one mag to work approximately 374 hours gradiug. Grading

the ground is necessary pecsauce the ground comtributes a minimum of 59% ox the

total radiation to all detectors except the shelter area,
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XVIII, SUMMARY AND CONCLUSIONS3

In the decontamination analyses veported in this paper, the roofs of most of
the [acilities offered the major portion of the relative intensity at the various
detector locations within the facilities. In all cases, for adequate reduction in
radiation (reduction by at least a factor of 5) it was necessary to decontaminate
at least the roof of the building under consideration, In fact, for facilities well
shielded by structures with roofs higher than the detectors selected, decontaminating
the roof alone provided sufficient radiation reduction. The analysis showed further
that roof cecontamination provided more usable space with regard to effort expended
than decoxtamination of any other plane. Table XCVII, extracted from the relative
intensity contribution tables of the facilities analyzed, illustrates thz importance

of the roef contribution.




Teble XCVIL

FRACTION OF TOTAL INTENSITY TO VARIOUS DETECTOR LOCATIONS
CONTRIBUTED 3Y THE ROOF OF THE FACILITY

Fraction
of Intensity
Detector Contributed by
Facility No., and Deacription the Roof
California Packing Corp.
Plant No. 51 1 Dried Fruit Grading Area .94
3 Fruit Bins .96
5 Store Room .95
6 Work Shop .91
7 Shipping Department .89
8 Shelter Area 1,00
California Pharmaceutical
Company 1 Laboratory .24
Paclfic Telephone and
Telegraph Co. 1 Long Diatance Switchboard .94
2 Irnformation Switchboard .92
3 Automatic Exchange 71
Equipment Room 72
Dole Corp. Warehouse 2 Area A in Warehouse .91
4 Area C in Warehouse .90
San Jose Mercury-News 1 Truck Loading Dock .62
3 Copy Roon .98
4 Type Setting Room .65
Western Greyhound Bus
Lines Depot 1 Ticket Counter .55
2 Baggage Room .55
3 Main Lobby .53
San Jose City Lines 1 Repair Area A .73
3 Repair Area C .70
City Corp. Yard 1 Equipment Storage Building 47
2 Electrical Shop .74
4 Machine Shop .76
Fire Station No. 8 1 Equipment Storage Area .23
2 Alarm Switchboard .39
Radio Station XXRX 1 Broadcasting Studio .22
3 Offfce .26
San Jjose City itall 1 City Council Chamber 1
San Jose Hospital i Gperating Room (G,F.) A
2 Cantral Madical Supply Area .30
1 Kitchen (G.F.) .43
S Admilting Office (let Floor) .9%
7 Patient Room (2nd Floor) .63
9 Patient Room (Jrd Floor) .62
10 Opersting Room (lrd Floor) .94
11 ¥ursery (Jrd Floor) .88
12 Shalter Area {Basement) .8)
Savage Tesatrmnc Pinst 1 Laborstory .35
2 Central Control Instruction f.nol ]
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High velocity firehosing is one of the most efficient methods of decontaminating
roofs. Assuming manpower, equipment, and water under sufficient pressure are readily
available (which would seem to be the general case), it is also a rapid method of
decontamination., In firehosing very large or very high roofs, consideration should
be given to the length of hose runs that are necessary.

2eved areas, such as streets and parking lots, may be decontaminated by wet
(firehssing and motorized flushers,) or dry (street sweepers and vacuumized sweepers)
methods., If mechanized methods are available, they are preferable to firehosing be-
cause of their higher efficiency. In particular, firehosing of large paved areas
could, generally, present a drainage problem,

I1f paved streets and parking lots are adjacent to or very near the sites and
facilities analyzed, they contribute a greater fraction of the total intensity at
the detector locations, and become of more significance in decontamiration strategies.
However, none of the areas involved (including the shopping center parking lots) were
large enough to make decontamination prohibative.

In decontaminating roofs and paved surfaces, the method of decontamiration and
the mass reduction factor selected become more important as the relative intensity
contribution (i.e., the fraction of the total intensity) of the plane under conside-
ration becomes greater. In other words, as the relative intensity contribution decreases,
the choice of decontamination method can more heavily depend upon the readily available
equipment and manpower with little difference in effectiveness.

If facilities are adjacent to or surrounded by large areas of gras< or bare
earth, grading vr bulldozing becomes an important decontamination strategy. This
method was found to be the most time consuming part of any combined decontamination
strategy which included {t. Considerable judgment should be exercised in determining
the necessity {or decontaminating a facility or site which requires a large amount
of grading.

Three generalizations derived from this study are: (1) as & building becomes
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larger or the detector locations are subject to widely varying relative intensity
contributions from various planes, decontamination strategies become more complicated,
costly, and time consuming; (2) the less shielding afforded a building by surrounding
structures the greater must be the area involved in the decontamination strategy; and
(3) roof Jdecontamination appears to be a useful strategy more often than any other

"simple-plane'" decontamination strategy.
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